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VIEWS, NEWS AND INTERVIEWS 


“That thunder and lightning 
storm we had at Bath Beach, Long 
Island, on August 5, was a corker,” 
said a resident of that place. ‘* I was 
riding in an open trolley car, with 
my hand resting on one of the wooden 
roof supports. The car was struck 
by lightning and my arm was para- 
lyzed for two hours afterward. As 
soon as { reached home I used a bat- 
tery on my arm with good effect. 
During the storm trolley cars that 
passed my house presented an un- 
usual appearance. © ‘The iron bumpers 
at the front and rear ends gave off a 
continuous brush discharge. It 
seemed as if each car 
charged with electricity, 
effect produced 
beautiful.” 


was super- 
the 


and 


and 


was unusual 


An alieged electrical paper prints 
the important and 
formation that darkness 
interfere with the 
messages by the Marconi system of 
wireless telegraphy. 


interesting in- 
not 
transmission of 


does 


Supt. Charles Baldwin, of the 
street railway at Muncie, Ind., 
got into trouble with Buffalo Bill’s 
Wild West show the other day by 
attempting to run a trolley car 
through the parade of the show. The 
cowboys and Indians objected, got 
ugly and blood would have been shed 
had not the sheriff of the town 
mounted a wagon wrecked by the 
trolley car and made a speech coun- 
selling moderation and an observance 
of the law. ‘Thus it is shown that at 
certain stages of the game the effete 
East is in violent conflict with the 
hustling and impetuous West. 


The telegraph operators employed 
by the New York, New Haven & 
Hartford Railroad are said to be dis- 
satisfied with their wages and hours 
of work, and a strike is threatened. 


A gentleman who died in Phila- 
delphia the other day at an advanced 
age was accustomed to tell during 
the last few years of his life the story 
of a brilliant financial transaction he 


stock went up to $3 


It was 
about the time of the Centennial when 
he was lured, sorely against the ad- 
vice of his friends, into buying 1,000 


made some 20 odd years ago. 


shares of the stock of what was 
thought a ridiculous enterprise— 


making a machine to talk over wires, 
called by the strange name of ‘‘tele- 
phone.” He hesitated a while about 
buying the stock, but finally paid $2 
a share for it. In a few weeks he was 
able to laugh at his friends. The 
a share, and he 
promptly sold it, making $1,000. 
After a little while, though, he began 





with visits to the exhibition and to 
laboratories and workshops. Full par- 
ticulars as to the arrangements pro- 
posed can be obtained on application 
to M. Ch.-Ed. Guillame, Pavillon de 
Breteuil, Sévres, the foreign secretary 
to the congress. 


The Dominion House of Commons 
has unanimously adopted a governu- 
ment resolution providing for Canada’s 
contribulion to the Pacific 
The of construction, 
according to the revised estimates, will 
be £1,700,000, and the annual cost 
for maintenance, repairs, sinking fund 


cable 


scheme. cost 








Fic. 1.—TuHe Carro-CAare TELEGRAPH—TEACHING NATIVE LINEMEN TO MAKE 
AND SOLDER JOINTS. 


to wish he had held on. Much of his 
time in the last few years was occupied 
in calculating how much he had lost 
by his eagerness to prove his friends 
wrong. It was probably more than 
$1,000,000. 


An international congress on physics 
is to be held in connection with the 
exhibition at Paris next year. The 
arrangements are in the hands of the 
Société Franeaise de Physique. The 
opening meeting of the Congress will 
be held at the Palais des Congrés on 
August 6, and the proceedings will in- 
clude notes and discussions, together 


and interest will be £144,886. The 
arrangement arrived at is that Great 
Britain and Canada shall each con- 
tribute five-eighteenths of the cost. 
and that New Zealand, New South 
Wales and Victoria shall contribute 
the remainder. ‘The governing body 
is to consist of eight members—three 
from Australia. three from Great 
Britain and two from Canada. 

A French scientist announces a 
discovery *‘* by the 
mental processes of youth can be 
quickened and accelerated by an ap- 
plication of electricity.” Are there 
no shingles or slippers in France ?— 


Ne “uw York Press. 


means of which 


7 


THE CAIRO-CAPE TELEGRAPH. 


BUILDING THE LINES OF THE AFRICAN 
TRANS-CONTINENTAL TELEGRAPH 
COMPANY. 

In a recent issue of the ELECTRICAL 
REVIEW comment upon 
the civilizing power of telegraph lines 
in new districts. Preceding the rail- 
way, these lines bring the wild and 
savage parts of the earth into closer 
with the centers of trade 
and civilization. This is notably true 
in Africa, and the many 
schemes that have been set on foot 
for opening up the Dark Continent, 
there are few better worth notice than 
the Cape to Cairo telegraph. 

After a years of effort 
failures the African 
Continental Telegraph Company bas 
succeeded in constructing over 1,000 

line from Unmtali 
The difficulties encountered 
in constructing the section of the 
line that was to have connected Salis- 
bury with Tete, led to its ultimate 
abandonment; and a new line had to 
be constructed to connect Umtali with 
Tete on the Zambesi River. In April, 
1898, this was completed, thus estab- 
lishing communication between Nyas- 
suland and the outside world. Now 
that so much has been done, and the 
working satisfactorily, 
some details of its construction and 
working will deubtless be of interest. 

A glance at the map of Africa, Fig. 
5, shows the points at which there are 
and will give an idea of 
the route followed. Commencing at 
Umtali the line follows a north- 
easterly direction to Tete, thence 
across to the River 
Shire, through Blantyre, Zomba, 
Liwondi (Upper Shire River), Fort 
Johnston, Kotakota, Nkata, Florence 


was made 


contact 


among 


and 
'Trans- 


few 
some 


miles of towards 


Cairo. 


new line is 


stations, 


Chikwawa on 


Bay. Karonga (north end of Lake 
Nyassa). The construction party are 


at present engaged on the extension 
from this latter point to Abercorn in 
Northern Rhodesia. From this point 
the line will be pushed on with all 
speed to the next station, which will 
be Ujiji. on the east bank of Lake 
Tanganyika. As soon as the Uganda 
Railway reaches a point sufficiently 
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near Lake Victoria, the material will 
be sent up by train and construction 
will carried simultaneously 
from Uganda and Tanganyika. There 
is a branch line, too, from Chikwawa 
to Chiromo, and another branch line 
from Domira Bay to Fort Jamieson, 


be on 


in Mpeseni’s country, roughly a total 
of 1,225 miles of telegraph line in all. 

The wire is carried on iron poles. 
Those used between Salisbury and 
Blantyre are Siemen Brothers’ pat- 
tern, weighing 180 pounds. 
Blantyre to Abercorn a lighter pole 
126 
pounds, ineluding base-plate, or 112 
pounds without. A still lighter plate 
has since been constructed, weighing 


From 


has been erected, weighing 


90 pounds only, and the question of 
its adoption is now being considered. 
The first-mentioned poles were found 
to be very heavy for land transport. a 


serious item in Africa. The 90- 
pound pole will meet all require- 
ments, and, at the same time, cost of 
carriage will be reduced. No. 8 
gauge galvanized-iron wire has been 


the 
Tete crossing, which is 1,000 yards 


used throughout, excepting at 
wide. Here phosphor-bronze wire of 
smaller gauge than the remainder of 
the line is used, and is carried on 60- 
two sets of 


foot poles. There are 


these poles, 12 feet apart, and two 


wires across the river, so that the 
second one can be used in case of 
aceident to the first. 


The Zambezi and Shire rivers are 
utilized for transport of 


from the coast as far as Tete and 


materials 


Chikwawa, the latter place now being 


used for landing all material and 
goods for the northern extension. 


From Chikwawa the line material is 
carried by native through 
Blantyre to Matope and Mpimbi, a 


porters 
distance of 56 and 70 miles respect- 
ively, fgr shipment on river steamers 
Fort 
transhipment to the lake steamers, 


for transport to Johnston for 
by which it is earried to Karonga, 
where native porters are again em- 
ployed. Abercorn is 194 miles from 
Karonga. 
the south end of Lake Tanganyika is 
200 


From the former place to 


about miles further. Surveyors 
now at 
the 


about 100,000 loads of material have 


are work marking out the 


route for next extension, and 


passed through Chikwawa for the 
construction of the line as far as 
Abercorn. 

The extension» northward = from 
Blantyre was commenced in April, 
1896, so that in a little over three 
vears 73? miles of line: have been 
erected Some seetions of the line 
were constructed in) much shorter 
time than others, reckoning mile for 
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mile, delays having been caused by 
the difficulty in obtaining labor at 
certain seasons of the year; also, of 
course, some parts of the country are 
more difficult to cross than others. 
The system of construction is as 
The whole of the work has 
been placed under the supervision of 
Mr. John Fox. who directs the dif- 
ferent working The 
vevors lead the way, and cut a six-foot 
track, pegging out the route as they 
A large party of natives follow, 
and cut a 60-foot clearing. Hole- 
digging is then done by other gangs, 
and porters lay out the material sys- 
tematically at the same time, each 


follows : 
parties. 


sur- 


go. 


operation being in charge of one or 


built a steamer to be floated on Lake 
Tanganyika,which is destined to carry 
telegraph material up that lake for 
the further extension of the line. 

The line is maintained by a staff of 
native linemen, under the supervision 
of Mr. R. Broadbridge. To 
speedy repairs in case of necessity re- 
pairing stations have been erected at 
intervals, and fitted up with telegraph 
instruments, tools and spare gear, a 
native telegraphist and one or more 
linemen being kept on duty for patrol- 
ling and maintenance. At suitable 
points there are controlling oflices for 
these stations, the operators in charge 
being in regular communication with 
each other at such times as the line is 


insure 
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Fig. 2.—INspecrion or NATIVE LINEMEN’S Kits ON THE CATRO-CAPE 
TELEGRAPH LINE. 


more white men. Pole-planting and 
wiring parties follow and complete 
the work. This looks like plain 
sailing, but in the wilds of Africa 
there are difficuities to face at every 
turn. Kaftirs shirk work, transport 
arrangements sometimes fail, or maybe 
it is impossible to procure labor. Nor 
is this all. It be remembered 
that the white men are liable to fever 
and sickness in any part of the country 
they have passed through, although, 
on the whole, health has been good 
amongst the white staff compared 
with other men in Nyassaland. 

The line and care- 
fully constructed north of Chieckwawa, 


must 


has been well 
and the work done is very creditable 
to those responsible for it. These 
men admit no doubt of the ultimate 
success of the undertaking. 

The company has two steamers of 
its own on Lake Nyassa. The Tan- 


ganyika Exploration Company has 


clear of traffic. Thus, if a breakdown 
or fault occur, a native lineman can 
be ordered out to rectify it from the 
nearest station without loss of time. 
This system has been found of great 
utility, especially on the Kotakota- 
Karonga section, which is 263 miles 
long, and formerly required three 
weeks to patrol, owing to the hilly 
nature of the country. There are tive 
of these stations on this section, and 
the whole length can now be patrolled 
in one day, if necessary, by sending 
out the whole staff from the repairing 
station. Thus, one of the greatest 
difficulties to maintenance has been 
overcome. All these repairing stations 
are shortly to be fitted with telephones, 
and several of the more experienced 
native linemen will carry portable tele- 
when 
In Fig. 2 is shown the 
Be- 
hind the two men, who illustrate the 


shone sets on long-distance 


| 
patrol duty. 
ceremony of ‘kit inspection.” 
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type of laborer employed, appears one 
of the repairing stations mentioned 
above. The man on the right has his 
kit of tools laid out ready for inspec. 
tion, while the other has his tied up 
in a bag ready for the road. Every 
man is required to show his kit daily, 

Fig. 3 shows men under instruction 
fitting up a repairing station in the 
forest under the direction of the white 
foreman in the foreground. 

Fig. 1 shows a group of natives 
learning the mysteries of the solder. 
ing iron. In the same way the men 
are carefully instructed in all the 
branches of their duty. They are 
very quick to learn. Careful selee- 
tion of the men, a close knowledge of 
native character and acquaintance 
with the vernacular have all con- 
tributed to making the native line- 
nan a satisfying success. 

The telegraph office at Blantyre is 
shown in Fig. 4. 
typical of the five brick offices erected 
by the company in Nyassaland. 

The advantages of employing the 
native lineman are many. He can be 
sent out at any time, wet or dry, and 
to any distance, requiring at most 
two or three porters to carry his tool- 
kit and gear. He can sleep and feed 
anywhere. Requiring neither tent, 
baggage or horse. he can keep upa 
speed of from 20 to 30 miles a day 
for weeks in a fairly level country. 
These things, easily possible fer him, 
are out of the question for the white 
man, and last, but by no means least, 
the black is cheap. 

The whole of the native staff, both 
linemen and telegraphists, have been 
trained by Mr. R. 
Broadbridge, whose success in this 
respect has been very striking. From 
every point of view this undertaking 
is a great one, with far-reaching in- 
fluences, opening up to civilization, 
as it does, the very heart of countries 
hitherto delivered over to the Arab 
slave-hunter, leaving a peaceful trail 
through places where, in former years, 
there was no safety for any tribe or 
people from the ruthless bloodshed 


This building is 


organized and 


of raiding savages. 

Col. Frank Rhodes, D. S. O., a 
brother of the Rt. Hon. Cecil Rhodes, 
the commanding spirit in African 
affairs, has been appointed managing 
director of the Trans-Continental 
Telegraph Company. 

We are indebted to our English 
contemporary, /Zlectricity, for the 
courteous loan of Mr. Broadbridge’s 
interesting photographs reproduced 
herewith. 


—— one 





Mr. C. L. Boyce bas been appointed 
superintendent of equipment of the 
Michigan Telephone Company, with 
headquarters at Detroit. 
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August 16, 1899 


Old-Time Telegraphers. 

Tbe nineteenth reunion of the Old 
Time Telegraphers’ Association and 
the United States Military Telegraph 
Corps will occur in Boston on 





Fic. 3.—A TELEGRAPH REPAIR STATION 
IN THE AFRICAN FOREST. 
September 12, 13 and 14. Head- 
quarters will be at the Copley Square 
Hotel and the Hotel Nottingham. 
A comprehensive plan of entertain- 
ment has been arranged by a local 

committee. 





-o- 
Municipal Electricians. 

Mr. G. F. Macdonald, of Ottawa, 
Ont., vice-president of the Inter- 
national Association of Municipal 
Electricians, will read a paper on 
‘Progress and Development of Police 


ig! 


' 








Fic. 4.—TuHe TELEGRAPH OFFICE AT BLAN- 
TYRE, NYASSALAND, SourH AFRICA. 
and Fire-alarm Electric Systems in 
Canada,” at the meeting of the asso- 
ciation at Wilmington, Del., on 
September 4. Other papers are 
being prepared by well known mu- 

nicipal electricians. 
: eS 
Prof. Lueien I. Blake, dean of the 
engineering school of the University 
of Kansas, is visiting New York city. 
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ELECTRICAL STATISTICS OF 
BOSTON. 


ABSTRACT OF THE ANNUAL REPORT 
FOR 1898, OF THOMAS W. FLOOD, 
COMMISSIONER OF WIRES. 


The earnest protest of the commis- 
sioner of wires against the granting 
of pole rights in the streets, without 
proper supervision as to their location 
and erection, having been heeded, 
very few complaints are now received 
from citizens, as poles are now so 
placed as to cause as little annoyance 
to abutters as possible. 

Large and small fixtures that for- 
merly supported electric wires are 
permitted to remain on roofs to a 
great extent, a menace to firemen 
und others, and an aid to the spread 
of fire. This department has no 
control over them, as they are on 
private property. 

The underground system for the 
overhead wires is now completed in 
the prescribed district, but the ex- 
tended use of electrical energy com- 
pels some of the electric companies to 
add to their existing conduit systems, 
while there are some who have had 
no overhead wires at any time now 
engaged in building conduit. 

With the close of the present year, 
all wires not exempt by law will dis- 
appear from over the surface of the 
streets within the prescribed district. 

Rut two classes are exempt—long- 
distance telephone and street railway 
trolley wires. Exhaustive experi- 
ments are being made to overcome 
the electrical diificulties in the trans- 
mission of speech over long-distance 
cables, and considerable success has 
been attained, and the time may not 
be far distant when the long-distance 
telephone wires can be placed under 
ground. 

The removal of the overhead trol- 
ley wires from above the surface of 
the street seems to be as remote as 
ever, to reasons other than 
electrical. The act of 1894 did not 
and the act of 1898 will not compel 
the removal of the overhead trolley 
wires in the city of Boston. 

The removal of overhead wires for 
the 10 years beginning on January 1, 
1900, will not be confined to any 
particular section of the city, but in 
such streets and avenues as in the 
judgment of the Commissioner of 
Wires 


are unsafe and 


owing 


contain poles and wires that 
a serious obstruction 
in ease of fire. There is no doubt 
but what a large amount of overhead 
wire will be placed under ground in 
sections of the city other than that 
prescribed by the Wire Department. 


While the 1898 district contained 
fewer overhead wires than any other 
section of the prescribed underground 
district, yet there was more conduit 
built and more cable drawn into the 
same than was dene in any one year 
since the organization of the Wire 
Department ; most of which was done 
by the Boston Electric Light Com- 
pany and the New England ‘Tele- 
phone and Telegraph Company. 

Dead and abandoned wires are still 
the cause of much trouble in the por- 
tions of the city outside the under- 
ground district ; like the poor they 
are always with us, but unlike them 
they are extremely dangerous. 

The practice of placing high and 
low-tension wires on the same poles 
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Fie. 5.—SkeTCcCH Map SHowING TRANs- 


AFRICAN TELEGRAPH LINE. 


and fixtures is extremely dangerous 
and should be discontinued. 

The number of poles, fixtures and 
overhead wires removed since the 
Wire Department was organized is as 
follows : 





PUNE COIs cen coccsndccuecancrncccceqnaned 2,041 
EMRIOR GE BIDE, voc des cence casescacenes 12,891 
Wire on poles removed ogy. Malgacivesatans 2,359,050 
Wire on fixtures weedeaaneewee 12.417,6'0 
Wire in cables Pe envaved cada 13,845,872 
Wire dropping fromroofs “ ..........+06- 1 562.186 
Railroad feed wires eo ed ngedvesans 288,722 
Railroad guard and span wires (feet) 340,410 

Total amount of wire removed..... 30,813,833 

This is about 5,836 miles. Of this 
amount 18,488,300 feet, or about 


3,502 miles, can be classed as ‘* dead ’ 
and abandoned wire, 
was removed by the 
nearly all was removed by this 
department. 

The interior examined 
565,135 incandescent lamps; 11,644 
are lamps; 4,104 electric motors with 
a total of 17,0741 horse-power: the 
of defects discovered by the 


some of which 
owners, but 


division 


number 


99 


inspectors and caused to be corrected 
was 18,984. 

The number of 
sion is not sufficient to perform all 
the duties imposed on it by the acts 
of the legislature; as a result, some 
of the most important work must be 
left undone. 

The reinspection of electric equip- 
ments is as necessary as the first 
inspection. The condition of the 
wires and appliances in many of the 
best dwellings, for instance, may be 
and prubably are in an unsafe con- 
dition. It is the duty of this division 
to know the exact conditions and 
have proper remedies applied before 
fire or loss of life result from causes 
that are preventable, but at present 
that duty in the 
breach and not in the performance. 

The necessity for a better 
workmen employed in electrical con- 
struction grows greater every year, 
and the employment of incompetent 
men and 
greatly to the labors of this division. 
Gas-fitters and plumbers must obtain 
a license before pursuing their calling, 
and it is just as necessary that elec- 
trical workers should be compelled to 


men in this divi- 


must be honored 


Glass of 


so-called electricians adds 


do the same. 

With the exception of laying sub- 
marine conduits at the L and Con- 
gress street Boston 
Electric Light Company, and one at 
the Warren bridge by the New Eng- 
land ‘Telephone and Telegraph Com- 
pany, for the protection of their lead- 
covered cables, there has been no devi- 
ation from the original underground 
plans. 


bridges by the 


UNDERGROUND WORK. 


Feet of conduit............... Pes 726,997 

S “QURibhe csuresebaecs dacdauencetand 3,469,011 

CRs can cnescsacnsanncacaseanases 5,427,482 

‘“* single conductor in cables........ 167, 751, 793 
Number of service connections.......... 
MAIN a a cada cadcecedseenas 





a4 feet of Edison tube....... 
= feet of single conductor in 
MRC canadncais snqansdacs 1,442,339 
distribution boaes........... 374 


The total rated horse - power of 
boilers in use for the production of 
electrical energy in the city of Boston 
is 90,382; of engines, 66,774; total 
capacity of dynamos in incandescent 
lamps, 424,443; in wre lamps, 13,094; 
of electric motors in operation, 7,070; 
total horse-power of motors, 81,002; 
number of generating stations, 29; 
number of isolated or private plants, 
195. 
en 
The New York, New 
Hiartford Railroad 
equipping every blockhouse 
Boston and New York with tele- 
phones, at a cost of $100,000, and is 
now said to be in position 
independent of 


Haven & 
has succeeded in 
between 


to operate 
its road the teleg- 


raphers. 
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SCIENCE BREVITIES. 


High-Frequency Currents and Gout— 
Professor Apostoli recently presented 
to the Académie des Sciences a note 
containing the deductions from his 
experiments with high-frequency cur- 
rents in the treatment of various dis- 
No less than 24,371 applica- 
tions of the current were made to a 
total of 915 patients. 
symptomatic results noted were as 
follows: Progressive restoration of the 


eases. 


The general 


general health, recuperation of energy, 
return of the appetite, better sleep, 
improved digestion, and the reap- 
pearance of good spirits and endur- 
ance of fatigue. In arthritis, in all its 
forms, the current seems to be of the 
greatest utility. ‘The results are sum- 
marized thus: (1.) The current is gen- 
erally harmful and should not be used 
in acute rheumatism. It is 
times useful in form 
and very efficacious in chronic rheuma- 
tism. (2.) It notably ameliorates the 
condition of gouty patients, but some- 


some- 
the sub-acute 


times, at the beginning of the appli- 
cations, brings on acute attacks. (3.) 
The current seems to give good re- 
sults in facial neuralgia and often 
(4.) It 
is a powerful antagonist of arthritic 
neuralgia (sciatica), general applica- 
tions seeming to be both curative and 
preventive. 


prevents its periodic return. 


{5.) Caleareous forma- 
tions are arrested by the action of 
the current. (6.) Varicose veins are 
benefited greatly by the dynamic mod- 
ifications of the peripheral circulation 
(7.) Haem- 
relieved, either 
by local or general applications. (8.) 
Constipation and dyspepsia, due to 


induced by the current. 


orrhoids are much 


gastric or intestinal atony, are often 
usefully treated with the current. 
(9.) Eczema is attributable often to 
the action of the high-frequency cur- 
rents, but retires promptly under the 
action of the usual curative agencies. 
(10.) Certain respiratory difficulties, 
suffered by asthmatic 
relieved by 


patients, are 
the current 
(11.) Vascular congestions, dependent 
upon arthritis, may be benefited by 
the same treatment. (12.) Arthritic 
neurasthenia is often curable by 
applications, while 
the hysterical variety is more amena- 
(13.) The 
treatment is often beneficial in arte- 
(14.) Without acting 
directly to reduce flesh, the high- 


treatment. 


high-frequency 
ble to static electricity. 
rial sclerosis. 


frequency current, by regulating the 
general distribution of nutrition, is 


of great benefit in cases of obesity 


among arthritic patients. 
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In short, the high-frequency cur- 
rent is a very valuable treatment for 
gout in all its manifestations. It is 
pre-eminently a cell medicine, and 
operates both to stimulate and regu- 
late the general nutrition. 

Loss of Life by Lightning—In a 
paper by Mr. Alfred J. Henry. pub- 
lished by the United States Depart- 
ment of Agriculture, statistics of the 
loss of life by lightning in the United 
States are given for the last eight 
The total losses, as gathered 
from newspaper clippings on the sub- 
ject, are shown in the subjoined table: 


years. 


DEATHS BY LIGHTNING IN THE UNITED STAT 
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Prussia. The ratio of deaths by 
lightning in the provinces of Styria 
(Steirmark) and Carinthia (Kiirn- 
then) for a nine-year period, is about 
10 persons in 1,000,000 living. Ac- 
cording to the earlier statistics for 
Prussia for the 15 years 1869-1883 
the ratio was 4.4 in 1,000,000. A 
more recent publication gives the 
average number of persons killed by 
lightning in Prussia from 1882-1891 
On the basis of a total popu- 
lation of 28,500,000 during — this 
period the ratio would be six in 
1,000,000, 


as 167. 


1890-1898. 
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In comparing the relative frequency 
of fatal lightning strokes in the 
United States with that of European 
countries it is convenient to 
consider the ratio of deaths to each 
1,000,000 of the total 


most 


population. 


* Not used in computing the mean. 


The interesting chart from Mr. 
Henry's paper, reproduced herewith, 
shows the average annual number of 
thunder storm days in various sections 
of the United States. 

Wehnelt’s Interrupter—Ilerren A. 








AGLENE 




















+ 
SuRtve PORT 







De | 
Sante ent 
—-ihhyade | 

= Ny v 25 | | 
/ i] 
30 dsl 
(am tsTON 
a) 
40 ay) 
45 | 














CHART SHOWING AVERAGE ANNUAL NUMBER OF THUNDER-STORM DAVS IN THE 
UNITED STATES. 


The ratio of deaths by lightning in 
the United States during the nine 
years, 1899-1898, for which period 
we may assume the average popula- 
tion to have been, in round numbers, 
65,000,000, with — five 
1,000,000. living, 


persons in 
This rate is some- 
what larger than generally obtains 
in Europe, if we except the region 


of the Austrian Alps and perhaps 


Voller and B. Walter point out, in 
Wiedemann’s Annalen,that the spec- 
troscopic analysis of the spark pro- 
duced in the Wehnelt interrupter at 
break gives some valuable hints as to 
the nature of the process of inter- 
ruption. The red color of the spark 
suggested te the authors the presence 
of an excess of hydrogen vapor, and 
an analysis of the vapor disengaged 
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at the anode proved, in fact, that its 
amount was two and one-half times 
the normal amount demanded by 
Faraday’s law. The hydrogen lines 
are very clearly evident in the spec- 
trum. Platinum lines are also dis. 
tinctly visible, and very pure and in- 
tense spectra of other metals may be 
produced by putting them in place of 
the platinum, and especially by re- 
versing the ordinary action of the 
cell and making them cathodes. The 
presence of the hydrogen and of the 
sodium lines is not a disadvantage, as 
these are easily located and serve ag 
lines of reference. By choosing a 
suitable electrolyte, the rapid disinte- 
gration of the majority of metals can 
be avoided. It should also be borne 
in mind that the spectrum lines of a 
metal may be obtained in two different 
ways with the same induction coil, by 
putting the cell either in the primary 
or the secondary circuit. 

Electric Headlights for Locomotives 
—-A series of tests have been made bv 
the officers of the Chicago, Rock 
Island & Pacific Railroad to de- 
termine how much, if any, the visi- 
bility of signal lights on the front 
end of locomotives were effected by 
electric headlights. The tests eman- 
ated from a desire to know whether 
the electric headlights carried by their 
fast passenger engines would inter- 
fere with the efficiency of the signal 
lights carried on the front end of 
locomotives. Among the points con- 
sidered were the diameter of the 
headlight opening, the distance to 
which the rays were confined by ex- 
tensions of the headlight case, the 
position of the front end signal lamps, 
and the intensitv of their illumination. 
During the tests lights were carried 
on the pilot beam, in addition to those 
on the smoke arch. Green, white, 
and red lights were tried, the illnu- 
mination being furnished by 8, 16 
and 24-candle-power incandescent 
lamps. From the results obtained it 
appears that green lights on the front 
end. set 20 inches back, were visible 
700 to 800 feet; diameter of the 
headlight glass was 20 inches; the 
vase was extended from 4 to 20 
inches. Green lights set out even 
with the front end were visible 900 to 
1,000 feet ; diameter of the headlight 
glass was varied from 16 to 18 inches; 
the headlight case was extended 14 
inches by means of the extension 
hocd. During the tests all lights 
were easily visible 650 feet. The 
visibility of all signal lights were 
improved by putting them on the 
pilot beam, and also by setting them 
out even with the front end. ‘The 


tests were made at high speeds, 
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Continuous Power Meters. 

Numerous continuous power meters 
have been designed, says our London 
namesake, but perhaps none of them 
fulfill the conditions of practice so well 
as the four whose general arrangement 
we will briefly describe. ‘The four we 
have in mind are those of Vernon, 
Boys. Little and Ashton, the latter 
inventor having brought out two on 
entirely distinct lines. 

Ashton’s No. 1 power 
specially designed as a steam engine 
indicator, and the work done was in- 
dicated by a modified gas-meter index. 
The indicator consisted of a cylinder in 
free connection on the one side of its 
piston with the engine cylinder, and 
upon the other side it connected with 
the opposite end of the cylinder. The 
indicator piston thus communicated 
to the spring a pressure equal to the 
difference between the forward and 
back pressures acting on the main 
piston. Net forward 
thus measured. 

The piston rod of the indicator 
piston carried a small wheel, the 
spindle of which was parallel with 
the piston rod. As this rod worked 
to and fro, it carried with it this 
little integrating wheel A to and 
fro across the face of a small disk B. 
In the neutral position, or position of 
no work, the point of contact of the 
disk and the the exact 
center of the disk. Any rotation of 
the disk at that position is obviously 
incapable of producing any rotation 
of the wheel. But movement of the 
piston will place the wheel above or 
below the disk center, and when the 
disk rotates, it will produce a rotation 
of the wheel, corresponding with the 
displacement of the wheel from the 
disk center, and therefore exactly 
proportional to the net working 
pressure of the engine. Now the 
disk is given an alternating rotation 
or oscillation round its center, being 
driven by some reducing motion from 


meter was 


pressure Was 


wheel was 


the crosshead of the engine. As the 
disk rotates in one direction when 


the integrating wheel is above the 
center point, and in the opposite 
direction when the wheel is below 
the center point, it is obvious that 
the wheel will rotate continuously in 
one direction so long as both strokes 
of the engine are performed under a 
net forward pressure. By a sliding 
pinion of sufficient length, forming a 
part of the wheel spindle, the rota- 
tion of the wheel is transferred to the 
dial mechanism, and by suitably pro- 
portioning the diameters and the 
angular rotation of the disk to the 
scale of the spring and the index, a 
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suitable division of the reading dial 


can be made to show work. As 
made, the integrating wheel was 


about three-eighths of an inch in 
diameter, and the disk about three 
inches. It is obvious that when ap- 
plied to a single-acting engine the 
little cylinder will simply be open at 
one end to the atmosphere, and, 
when applied to gas engines, the 
actual net work will be recorded, the 


idle and the compression strokes 
appearing in their proper values 
against the engine. The fault of 


this recorder was mechanical only. 
The maximum upon the 
more nearly central parts of the disk, 
for the integrating wheel was pushed 
across the center of this transversely 


wear Was 
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phery and the cylinder, and its other 
end was connected with the indicator 
piston, so that any piston movement 
moved the disk to an angular posi- 
tion. ‘To fro motion of the 
cylinder along its axis does not now 
trace a line on the cylinder parallel 
with the axis, but the cylinder being 
free to rotate on its axis, proceeds to 
rotate in such a manner that there 
is no rubbing or sliding motion of the 
wheel on the cylinder, for this latter 
so rotates as to cause the trace of the 
wheel edge to be a spiral line every- 
where parallel with the disk rim. 

As the angular movement of the 
integrating wheel is reversed with 
each stroke, just as the sliding motion 
of the cylinder is reversed, the rota- 


and 








Fig. 5. 


Figs. 1-5.—Continuous PowrER METERS. 


to its own periphery, and wore away 
the disk into a hollow, and in time 
there not contact, 
and the instrument failed to record. 

Some years subsequent to Ashton’s 
first effort, Mr. C. V. 
out his continuous recorder (Fig. 2). 


was continuous 


Boys brought 


It consisted of a small brass cylinder 
which moved to and 
longitudinal direction by the reduced 
movement of the engine crosshead. 
In contact with it was the small inte- 


was fro ina 


grating wheel, carried upon an arm 
in such a way that the integrating 
wheel spindle the 
cylinder axis when the pressures on 
each face of the indicator piston were 


was normal to 


equal. 

In this position the wheel traced a 
straight line on the cylinder as the 
latter slid to and fro beneath and in 
contact with it. The arm carrying 
the wheel was pivoted just above the 
point of contact of the wheel peri- 


tion of the cylinder is continuous in 
one direction. The circumference of 
the cylinder revolves through an are, 
which is measured by the tangent of 
the angle of twist given to the inte- 
grating wheel, and proportional other- 
wise to the length of traverse of the 
cylinder. For correct results, equal 
movements of the indicator piston 
should give an equal tangent differ- 
ence, and this is to be obtained by 
suitably arranging the arm connec- 
tion to the indicator. The reading 
of this meter was taken off from the 
rotation of the eylinder. There isa 
this 
when 


theoretical fault obvious in in- 
the fact that 


infinite pressure is recorded by the 


strument in an 
integrating wheel being set with its 
axis parallel with the cylinder axis, 
no rotation will be given to the eylin- 
der. No power, in fact. will be re- 
corded just when the power is a maxi- 


mum. This fault can be avoided in 
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practice by suitable proportions. As 
in the first-named instrument, the 
difficulty in this was that of contact 
and chattering, and this difficulty 


led Ashton {to produce his second 
pressure contact of hyperboloidal 
design. 


In this instrument (Fig. 3) a brass 
hyperboloid drum was placed upon an 
inclined axis in a frame, and drawn 
back and forth by the reduced cross- 
head movement of the engine. It 
made to rotate, as it 
moved, by being kept in spring con- 
tact with a small roller, the axis of 
which was in the line of sliding of the 
conoid drum. This roller was carried 
by an arm which, at the position of 
no work, was radial to the (approxi- 
mately circular) curved face of the 
drum. The other end of the arm 
was carried by a swinging pivot, 
which compensated for the to and 
fro motion of the roller caused by the 
face of the conoid not being a true 
circle. This pivot bearing was ona 
frame with a spring, by which means 
the roller was kept firmly against the 
conoid. 

Obviously, if the conoid drum be 
drawn to and fro against the roller an 
equal distance every stroke, it will 
rotate through an equal angle so long 
as the roller is not moved. But if 
the roller is raised, the drum will ro- 
tate through a larger angle, and if it 
be lowered, a smaller rotation of the 
drum will be caused by reason of its 
different diameters. 

Now, the roller arm is worked by 
the indicator piston, and is at the top 
of the drum when the drum slides, 
say, to the left. and at the bottom of 
the drum when this to the 
right. The drum will thus rotate 
through a larger angle on a left move- 
ment than on a right movement, and 
will thus continually add up move- 
ment in one direction, for it will roll 
forward in one direction more than it 
will roll backwards in the other direc- 


was Was so 


slides 


tion. 

But the index is 
always to be moved forward. Though 
not necessary, this is proper to be 


so contrived as 


done, for, without an equalizing 
movement, the strokes of the engine 
would be positive and negative, 


though the positives prevail, and no 
real final error is introduced beyond 
one stroke of work difference. 

This equalizing movement is ex- 
ceedingly simple, and ingenious also. 
On the inclined spindle of the conoid 
drum is placed a large flat worm, the 
threads of which gear with a long 
spirally toothed roller. This is really 


(Concluded on page 108.) 
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ELECTROLYTIC DAMAGE TO 
BURIED PIPES, 
Shortly after the great extension of 
electric street lines in the 
United States had 


electrolytic damage to buried pipes 


railway 


begun cases of 


were noticed and means for the pre- 
vention of the destructive action were 
Of the 
methods suggested only one — the 
better 
circuit 


urgently demanded. various 


bonding of the rail return 


and its reenforcement with 
copper cables—has met with general 
adoption, the reason being that other 
methods of eliminating the difficulty 
are either more troublesome or more 


costly. ‘These methods are, in brief, 
double overhead circuits, double cir- 
cuits in conduits, and some form of 
alternating-current supply. 

The 


tended the operation of double-circuit 


great success which has at- 


conduits is of small encouragement 
to lines in regions where the amount 
of travel to be expected will not pay 
the this 


most expensive form of construction. 


large fixed charges upon 


The double overhead line is unsightly, 
expensive of copper, and most trouble- 
some in operation, beside being liable 
to short-circuitsand other accidents to 
an annoying degree. The use of the 


alternating current is not, to-day, 


entirely practicable. 


There is, however, no particularly 
good reason why it should not be 
successfully applied. Single-phase 


currents requiring but two conducting 
and 
that 
Three-phase 


lines wire 





the single overhead 
the rails—are the only variety 
enter into consideration. 
or quarter- phase currents require more 
than two conductors, and hence neces- 
The 


distribution and transformation of the 


sitate more than one trolley wire. 


single-phase current is so easy and 
economical that one can readily see 


railway use, 


but the difficulty lies in making a 
regulable motor for developing its 


power. 


Evidently the induction motor. is 


not to be considered, single-phase in- 
motors being somewhat 


duction un- 


manageable contrivances. There is 
left, 


synchronous motors, or 


then, a choice between using 
transforming 
the current into direct and using the 


ordinary type of motor. This last 


but for 
of the 


single- 


method would be excellent, 


the great size and weight 


rotary converter needed for 
phase transformation. It would need 
to be considerably larger than the car 
motor. The difficulty with the syn- 
chronous motor, on the other hand, is 
that itis very difficult to start, and that 
it tends to run at the constant speed 
of synchronism. 

Suppose, however, such a motor 
with a perfectly flexible and control- 
able clutch-gear connecting it with 
the car axle. It might run continu- 
ously, while the car could be geared 
to it with more or less slip for various 
This solution does not, at 
first, appear very practical, but it 
seems worth while to call the attention 
of inventors and others to the problem 
of applying alternating currents to 
street railways and to mention a few 
of the difficulties that surround the 
attractive task of its solution. It is 
likely to be the least expensive 
method of avoiding electrolytic dam- 
age, and hence should receive careful 
attention in proportion as the extent 
of this damage and the consequent 
hostility to overhead trolley lines in- 


speeds, 


crease. 





ELECTROMOBILES AND ELECTRIC 
STREET RAILWAYS. 

The probable effect of the growing 
interest in automobilism and the 
widespread use of electromobiles is 
beginning to agitate somewhat those 
interested in electric street railways. 
For the moment there may be some 
fear that the popularity of the auto- 
detrimental to the 
but 


is entirely without founda- 


mobile will be 


prosperity of the trolley road, 
this fear 
tion. Indeed, it is rather to be ex- 
pected that the general popularity of 
electromobiles will be of consider- 
able benefit to central stations, both 
of the railway and lighting varieties. 

It is not likely that automobile ve. 
hicles, carrying their source of power 
along with them, will ever be serious 
competitors of street-railway systems 
having power distributed along their 
lines from a central generating plant. 


The reason for this is sufficiently ob- 


vious, because the cost of operation 
will work directly against the self- 


contained vehicle. This, of course, 


ison the assumption that only elec- 
consideration—an 


tromobiles are in 


assumption entirely justified by the 
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inherent difficulties unde 


oil-power auto. 


various 


which steam and 


mobiles labor. In cities, certainly. 
the field is clear for the electromobjj. 
as against competition from othe 
types of automobile vehicles. 
Granted, then, that there is no like. 
lihood of serious competition fron 
public vehicles of the automobile clasg, 
the only reduction in its  revenne 
that the electric railway needs fear 
from the new carriages is that due to 
the private nse of them by persons 
who would otherwise patronize the 
street cars. Self-evidently, however, 
this can never amount to anything 
like the loss in revenue caused by the 
popularization of the bicycle. [t 
will be a long time, if ever, before 
the automobile will be seu down 
in price to such a point that its use 
will be universal. It is to be expected 
that its purchasers will be confined 
principally to the class that now own 
private horse-drawn vehicles, for its 
cost will remain, of necessity, about 
the same as that of a horse-carriage, 
Unlike the bicycle, though, the elec. 
tromobile may be turned into a source 
of revenue to the railway in at least 
two different ways. In the first 
place current may be sold to the 
owners of the vehicles, thus offsetting 
the small loss due to decreased patron- 


age. In the second place, the elec- 
tromobile may be operated as an 


adjunct of the street railway (lines of 
motor omnibuses being run_ beyond 
the termini to parks and the like), as 
connecting lines between separate 
railway lines, or even as feeders in 
city streets where rails are objection- 
able or track-construction unlikely to 
prove remunerative. 
There seems, then, to be no reason 
-why the electric street railway should 
not welcome the electromobile—not 
as a competitor, but rather as a cus- 
tomer and an adjunct. 





The early reports of the disastrous 
fire in the electrical exhibition at 
Como, Italy, gave the impression 
that all the priceless relics of Alle: 


sandro Volta which were on view 
had been destroyed. It is a great 
satisfaction, therefore, to learn from 


a newspaper cablegram that a_ part 
of the historical collection was saved. 
The original Voltaic pile, about 2 
manuscripts and some autograph let- 


ters, a few books from his librar\ 
and about 50 drawings, paintings 

ry 
and medals are among the Voita 


relics which escaped the flames, 
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The Automobile Convention. 
To THE Eprror oF ELEectricaL REVIEW: 

The ErectricAL Review of July 
12 was duly received, and the sugges- 
tion as to the automobile convention 
read and considered. 

From a close reading of the various 
electrical and autocar journals of this 
and other countries, I am satistied that 
there are many points that might prof- 
itably be discussed at such a conven- 
Gen. One of the chief features of 
such a convention should be an or- 
ganized plan for educating the gen- 
eral public, and especially the ordi- 
nary newspapers, as to the needs and 
requirements of motor vehicles. 

Another feature of such a conven- 
tion would be the organization of a 
bureau, through the medium of which 
reliable information could be had by 
the general public and prospective 
purchasers, as well as autocar manu- 
facturers, as to the names of firms 
engaged in the manufacture of parts 
and specialties, the distribution of 
catalogues, furnishing lists of tech- 
nical publications and books and gen- 
erally acting as a medium for the 
information that is so sorely needed 
in connection with this new industry. 
I would suggest that, if such a con- 
vention be formed, the first meeting 
should be held in this city, which 
offers to American visitors many 
unique features, among them motor 
carriages invented, developed and built 
in Toronto. 

THOMAS BENGOUGH., 

Toronto, Ont., August 10. 

AUTOMOBILE NEWS. 

An automobile club, under the 
presidency of the Duke of Ratibor, 
has been organized at Berlin, Ger- 
many. 


“That girl ran away and married 
her father’s coachman.” 

“Oh, no; they have an auto- 
mobile, and he was their electrician.” 
—Chicago Record. 


First Horse—Used up all those 
tacks ? 
Second Horse—Neigh, neigh; I 
have some left. 
First Horse—Scatter a few close to 
the curb; here comes an automobile. 
—Ohio Slate Journal. 


Major Brackett, secretary of the 
United States Commission to the 
Paris Exposition, that the 
American automobile exhibit will be 
located in the building in the Bois de 
Vincennes, provided for the housing 
of the railway exhibits of all countries. 


says 


A track some two miles in length, 
and running around the Lake Daum- 
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esnil, in the Bois de Vincennes, has 
been auto- 
mobiles of all kinds in operation. A 
of 4,300 feet in the 
automobile building has been secured 
for American exhibitors. 


provided for, showing 


space square 


A meeting of manufacturers and 
others interested in the automobile 
movement in England’ was held re- 
cently at the Automobile Club, 4 
Whitehail Court, S. W., London, 
when the proposal to hold an auto- 
mobile exhibition under the organiza- 
tion of the club, in or near London, 
from March 24 to April 7, 1900, was 
unanimously adopted. 


News comes from Boston that delay 
in obtaining structural iron has inter- 
fered somewhat with the plans of the 
New England Electric Vehicle Trans- 
portation Company. 
work on its building, sufficient to 
make it habitable, is not now expected 
to be completed inside of a month 
and until then the company will not 
increase its equipment of vehicles in 
Boston. Newport will this year be 
the principal scene of its operations. 
The company has 20 vehicles in opera- 
tion there, and will have 10 more 
within two weeks. ‘The company 
rents electromobiles to customers at 
$150 per month and can not obtain 
sufficient vehicles to supply the de 
mand. ‘The 
to be added to its Newport equipment 
leased for the 


Construction 


10 machines which are 


have already been 
season. 





Naming the Automobile. 
[From Harper's Bazar.} 


Now here’s a little problem that doth vex the soul 


of man, 

About as hard a problem as we've had since we 
began; 

°T will tax the word-mint mightily to fashion out a 
wor 


To name the automobile that is not a bit absurd. 


°T is not alone a horseless cab, as any one can see 

°T is quite as dog-and cat-less as a wagon well can 
be; 

It has no horse—that’s true of course; but what 
man never knew, 

It’s equally devoid of mules, and has no kangaroo. 


‘T is horseless, muleless, zebraless, rhinocerosless, 
00, 

*T is leopardless and camel-less, and so all through 
the zoo; d 

Nor is it fair to name it for the poor old spavined 


1aCcK 
Who’s lost his job because of it, and can not get it 
ack. 


It doesn’t go all by itself, hence ‘‘ auto” isn’t right; 

It has a motive power, even if it’s out of sight; 

It’s sometimes electricity, and sometimes it’s ben- 
zine 

And one or two that we have known smelt much of 
kerosene. 


Electrocart ? Benzinocart » which one of these will 
do ? 

Or is ‘The Kerosenocart ** euphonious to you ? 

Or are you just content to stand, when one of them 


you eall, ’ 
And whistle to the driver, and not name the thing 
at all ’ 





Snoqualmie Falls’ Power in Seattle. 

The Snoqualmie Falls Power Com- 
pany, on the night of July 31, began 
to transmit current to Seattle, Wash.. 
30 miles away. The transmission 
lines are of aluminum wire and the 
current is transmitted at 30,000 volts. 


A New Power-Transmission 
Project. 

Specifications for the erection of 
a water-power generating plant at 
Trenton Falls, about 10 miles north 
of Utica, N. Y., and a transmission 
line to that city, have been prepared 
by Mr. W. A. Brackenridge. The 
work was done for the Utica Electric 
Light and Power Company, who will 
use the greatest expedition in for- 
warding the work. 

Briefly stated, the plans provide for 
the erection of a dam 50 feet high 
and 200 feet long; for a cut 2,500 
feet in length along the west side 
of the gorge: excavations for a site 
for the power-house ; for the erection 
of the power-house itself and the 
construction of a tail race. The 
bidders are required to undertake 
the work that may be awarded to 
them at the earliest possible moment, 
and in their proposals they are re- 
quired to name the date by which 
they will agree to have the 
completed. 


same 


The Longest and Most Expensive 
Way Around. 

From Narragansett Pier to New- 
port, R. LL, is about nine miles. 
Beginning at the former place is a 
single-track trolley railway, running 
northwards along Narragansett Bay, 
and advertising that it makes con- 
nection with boats for Newport. An 


elaborate timetable gives the total 
traveling time between the two 


points as one hour and 18 minutes. 

The traveler who starts out to go 
to Newport this way has his troubles 
before him. The cars run to a place 
called Saunderstown, eight miles away, 
the fare being 30 cents one way. 
Their stopping is just far 
from the boat-landing to 
necessitate the passenger patronizing 


place 
enough 


a one-horse stage, at a cost of 10 
cents, running to the ferry. It then 
him 15 about a 
mile in the boat to Jamestown, the 
landing being on the west side of 
Beaver Tail Island. From this land- 


costs cents to go 


ing the passenger perforce takes 
another carry-all, at a cost of 10 


cents, to the east side of the island. 
Here he encounters another ferry- 
boat. which, for another 10 cents, 


When he 


arrives he is nine miles from where 


takes him to Newport. 


he started; has traveled by trolley 
car, stage, boat, stage and boat again ; 


has paid 75 cents and is just 45 
minutes later than the printed 
schedule leads him to believe when 


he starts. As a method of transit 
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this system is nothing remarkable, 
but for relieving passengers of small 
change it is a brilliant and pleasing 
success—to the owners. 





OBITUARY. 


A.G.Smith, treasurer of the Spring- 
field, Mass., Street Railway Company, 
died suddenly of hemorrhage of the 
lungs at New Haven,Ct., on August 8. 

Albert H. Porter, of Niagara Falls, 
N. Y., died at Riverton, R. L., on 
August 9, aged 35 years. He was a 
well known civil engineer, and was 
connected with the construction of 
the Niagara Falls Power Company’s 
tunnel. 


League of American Munici- 

palities. 

The League of American Munici- 
palities will hold its annual conven- 
tion at Syracuse, N. Y., in September. 
It has been announced that Mr. 
Samuel Insull, president of the 
Chicago Edison Company, would read 
a paper before the convention against 
municipal ownership. Mr. Insull 
authorizes the ELEcTRICAL REVIEW 
to state that he has not agreed to 
attend the convention and will not 
write a paper for it. 





Street-Railway Labor Troubles. 

Only one instance of violence oc- 
curred at Cleveland, Ohio, during the 
past week. A car was blown up, but 
none of the passengers was hurt. The 
soldiers have all been relieved from 
duty and have left the city. The 
boycott against the Big Consolidated 
road continues in effect, but is being 


denounced. It can not be maintained 
much longer. 
The street-railway employés at 


Chattanooga, Tenn., struck on August 
7%. The strike did not assume the 
proportion expected, as many of the 
men repudiated the union and re- 
turned to the employ of the company. 
All who remained members of the 
union on the lines of the Chattanooga 
Electric Railway Company were dis- 
charged and their places filled with 
non-union men. 

In order to avert any trouble on the 
street-car lines at Reading, Pa., the 
City Councils have taken the request 
of motormen and conductors in hand. 
They ask 
in wages. ‘They now get i2 cents an 
hour, or $1.44 for 12 hours’ work. 
The city is paying common laborers 
$1.60 a day. The street-car employés 


for a 10 per cent advance 


asked for an advance some time ago 
and received no answer. 
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ELECTRIC RAILWAY NOTES. 

The Bethlehem -— Nazareth, Pa., 
Trolley Company is erecting a power- 
house and ecar-barn at Heektown, to 
cost $40,000. 


Over $100,000 will be expended by 
the newly Northern 
Ohio Traction Company for the erec- 
tion of a new electric power-house in 
Akron, Ohio. 

The Chattanooga, ‘Tenn., Electric 
Railway Company has supplied the 
police and firemen with passes, which 
they will use hereafter on electric 
cars instead of showing their badges. 


incorporated 


The earnings of the Columbus, 
Ohio, Street Railway Company for 
the week ending July 21 were $15, 
082.35, an increase of $12,653.40 over 
the same period of last year. The 
total increase since July over the 
same month last year was $12,147.14. 

In compliance with the request of 
the conductors and motormen em- 
ployed by the La Crosse City, Wis., 
Railway Company, the directors of 
the company have granted an increase 
in their salaries. They will receive 

_an increase of $2 per month and 15 
cents for every trip made overtime. 

Koshichi Tanabe & Company is the 
name of a firm recently formed in 
Yokohama, Japan, with a capital of 
$75,000, to build an electric road in 
that city. About the end of Septem- 
ber next, it is stated, the concern will 
ask for bids on the various require- 
ments to different manufacturers in 
England, Germany and the United 
States. 

The Montreal Street Railway Com- 
pany has notified its employés that 
the company will insure each man for 
$1,000 against accident or total disa- 
bility; that conductors and motor- 
men who have been in the service two 
years will be given an increase in 
wages, and that those who have served 
five years will have their uniforms 
furnished free by the company. 


The Monongahela, Pa., Street 
Railway Company is experimenting 
with an electric motor device, designed 
by a New Jersey man, for the purpose 
of utilizing power created 
It is claimed that 
the new device will make a ear going 
down hill create enough power to aid 


by cars 
going down hills. 


another car in ascending the same 
grade. This is the first that has been 
heard of this scheme since Siemens & 
Halske stopped talking about it in 
1&88. 

The sale of the Richmond, Va., 
Railway Klectric 
street-car lines to what is known as 
the Boyd—Newton 


and Company’s 


syndicate, com- 
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posed exclusively of local capitalists, 
been announced. The sale in- 
cludes the main line and all the 
branches of the road, forming more 
than 70 miles of track. The price 
agreed on is not given out. The in- 
terests of the bondholders in the old 
company are represented by %5,000,- 
000 worth of scrip. 


has 


At a meeting of the stockholders of 
the Wilmington, Del., & New Castle 
Railway Company — the 
directors were elected: Frederick LI. 
Treat, of Philadelphia; H. A. Rich- 
ardson, Dover; James G. Vogler, 
H. H. Pierson, Jr., and C. P. King, 
Philadelphia ; Peter L. Cooper, Jr., 
and Peter J. Ford, Wilmington. The 
directors elected Mr. Treat president, 
Mr. Cooper vice-president, Mr. King 
treasurer, and Mr. Morton secretary. 


following 


The deeds for the transfer of the 
Marion, Muncie and Anderson, Ind., 
street-railway companies to Muncie, 
Anderson & Indianapolis Street Rail- 
way Company have been filed. The 
estimated considerations are $1,000,- 
000 each for the Marion and Anderson 
systems, and $2,000,000 for the 
Muncie line. The company will 
build from Muncie direct to Indian- 
apolis before January 1. The line 
from Anderson to Marion is already 
built. The total mileage will be 163. 

President Maher, of the Union 
Railway Company, of Mount Vernon, 
N. Y., has signed a contract with 
Dawson & Archer, builders, of this 
city, for the erection of a large power- 
house and car-barn, to cost $75,000, 
at the end of South Fulton avenue. 
Nearly two acres of ground will be 
covered by the buildings, which will 
be used for storing the cars used on 
the Yonkers, Mount Vernon and New 
Rochelle lines of the road, and for 
the White Plains line when it is ready 
for operation. 

The Chicago & Milwaukee Electric 
Railway Company has had recorded a 
big mortgage covering its road. It is 
for $1,500,000, and is given to the 
Cleveland Trust Company and Royal 
Trust Company to cover funds se- 
cured to extend its line from High- 
land Park to Evanston. When the 
new extension is completed work will 
begin at double tracking the older 
part of the line from Highland Park 
to Waukegan. It is also contemplated 
to extend its line on the north and 
west sides in Chicago for local service. 
Franchises for these extensions will 
soon be asked for. 

The sale of the Paterson Electric 
Railway and the New Jersey Electric 
Railway to the Shanley syndicate has 


been completed. These deals place 


the entire street-railway system of 
northern New Jersey under the man- 
agement of three corporations—the 
North Jersey Street Railway Com- 
pany. the Orange & Passaic Valley 
Company, and the White Line 'Trac- 
tion Company. The same capitalists 
control each of the three systems, and 
it is likely that they will be merged 
into one when B. M. Shanley returns 
from Europe. This will be followed 
by a combination of all the electric 
lighting interestsin the northern part, 
if not in the entire state. 

The Metropolitan Street Railway 
Company, of Kansas City, Mo., has 
closed a contract with the Brownell 
Car Company, of St. Louis, for 
35 new trolley cars for the West- 
port line. ‘These cars will be put 
in use as soon as the Westport 
electric line begins operation, prob- 
ably next Fall. The new cars will be 
35 feet long and they will be finished 
in bird’s-eye maple. They will have 
seats the same as those in the cars of 
the elevated road, and the doors, in- 
stead of being in the center of the 
ends of the cars, will be in the side of 
the end nearest the steps ; so that in- 
gress and egress will be easier for 
passengers. They will cost the Met- 
ropolitan company $3,000 each. 

o<-- ‘ 


A Scotch Mountain Railway. 


Ben Cleuch, the highest mountain 
of the Ochil range in Scotland, seems 
likely to be made more accessible 
than. it is, by the construction of an 


electric railway to the summit. It is 
intended to erect a sanatarium = or 
hotel on the summit should the 


option to build the railway be taken 
advantage of. It is said that the 
construction of the line will proceed 
without delay should no engineering 
difficulties of a serious nature present 
themselves. If that is done the line 
should be ready for next season. 
“ Z ~=- shins 
Printing By Electricity ? 

The Electrical Inkless Printing 
Syndicate, Limited, St. Bride Founda- 
tion, Bride Lane, Ludgate Circus, 
London, E. C., is introducing a ma- 
chine for printing without the aid of 
ink or rollers, by means of chemical 
change brought about on the surface 
of specially prepared paper, where the 
latter comes in contact with the type. 
This chemical change is said to be 
produced by the action of an electric 
current at the surface of the type. 


ees s ve 
Mr. C. W. Waller, formerly sales- 
man from the Boston office of the 


(General Electric Company, is now 
representing the Fort Wayne Electric 
Works in the state of Indiana. Mr. 
Waller will make his headquarters at 
Fort Wayne. 
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Accidents to Steam Boilers in 
France. 

The (British) Institute of Civil Ep. 
gineers gives, in Foreign Abstracts, ay 
interesting tabulated résumé, taken 
from the official reports, of the whole 
of the accidents occurring to steam 
boilers in France during the year 
186. The information given com. 
prises the date and situation of the 
accident, details of each boiler, the 
circumstances attending the accident, 
and the consequences and presumed 
cause of each accident. 

In 18 cases defective design and 
workmanship was the cause of the 
accident, the principal defects being 
—l, parts made inaccessible to com. 
plete inspection ; 2, tubes of too large 
diameter and too thin ; 3, copper fire- 
box above the level of the water, and 
unprovided with safety appliances; 
4, copper of too thin a gauge ; 5, fire. 
door opening too weak ; 6, supply 
pipes not provided with expansion 
joints; 7, staybolts badly made; 8, 
east iron parts of bad design, or sub- 
ject to unequal expansion ; 9, plates 
of too low a grade for the strains to 
which they were submitted. 

Defective maintenance the 
sause of 14 through—l, 
corrosion of plates and other parts; 
deterioration of brass 


Was 
accidents 


2. wear and 
smoke- tubes : 3, 
repair of a copper fire-box ; 4, over- 
straining of a staybolt; 5, defective 


wear and defective 


making of joints. 

Careless working caused 15 acci- 
dents—viz., in five through 
shortness of water, and in seven cases 
through want of cleaning ; in one 
case through an excess of pressure, 
and in two cases through tightening 
joints while under steam. In five 
cases the causes of the explosion were 
not ascertained. 

Further tables classify the accidents 
according to—l, the class of work for 
which the boiler was employed ; 2, 
the type of boiler; 3, the presumed 
cause of the accident. The total 
number of accidents dealt with was 
44, which resulted in injuries to 2% 
men and death to 16. 


cases 


eee 
Measuring the Oscillations of 
Ships. 

A gyroscopic device for measuring 
the oscillation of ships is made by 
Guzzi, Ravizza & Company. Milan. 
This oscillometer consists of a small 
electric motor mounted in gimbals 
like a ship’s compass with its arm 
ture running ina vertical position at 
a very high speed. As the ship roll 
the armature maintains its original 
position, while the frame supporting 
the gimbal rmgs follows the motiol 
of the Suitable and 


pointers are provided, 


ship. seales 
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Two Nervy American Electricians 
Disperse a Korean Mob. 

In referring to the recent attack 
on the electric line by fanatical na- 
tives in Seoul, Korea, Mr.,K. E. Rit- 
tenhouse, of Colorado Springs, Colo., 
who was connected with the construc- 
tion of the road, said to a correspond- 
ent of the Cincinnati 
Tribune : 

“JT have received several letters 
and many photographs from Seoul 
lately, and the most interesting in- 
cident to Americans in connection 
with this uprising has not been told, 
although the press generally is giving 
much space to this singular outbreak. 
This is doubtless due to the modesty 
of the two men interested, through 
whom most of the news of the riots 
have reached America. I refer to 
H. R. Bostwick, of San Francisco, 
manager of the Seoul Electric Com- 
pany, and H. Raymond Krumm, of 
Columbus, Ohio, chief of the Imperial 
Engineering Department, who, alone 
and unarmed, by their coolness and 
good American nerve, dispersed a 
howling mob of 3,000 to 4,000 Ori- 
entals and saved their own lives and 
the power-house and electric plant. 


Commercial 


“At the time a child was run over 
by an electric car, the streets were 
literally packed with excited natives 
discussing the decisions of astrolo 
gers and ‘mutanges’ that an electric 
railroad and power were the real 
cause of death and sutfering among 
the poor. With the death of the 
child the noisy excitement gave way 
to wild, unrestrained fury, and the 
howling mass of white-clad humanity 
fell upon the cars, destroyed and 
burned some of them and drove off 
the Japanese employés with broken 
heads. A large the 
mob, estimated by Mr.  Bost- 
wick at between 3,000 and 4,000, 
appeared before the power-house, 
filling the streets and swarming like 
sheep over the city wall, the great 
east gate of which the 
power-house. 

“It was at this point that the two 
Americans appeared on the scene. | 
have read ina New York paper that 
the two Americans had to run for 
their lives. 


section of 


adjoins 


I am sure no such idea 
entered their heads. ‘To run would 
be to invite pursuit, and their re- 
mains would have soon been dragged 
through the streets. At any rate 
they did not run, but started across 
the open toward the mob. The effect 
Was instantaneous. The sight of those 
two calm, fearless white men walking 
briskly into the very jaws of d ath, 
utterly ignoring the rage and wrath 
of thousands, paralyzed them with 
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astonishment and awed them into 
silence. 

“Suddenly Bostwick held up his 
hand and commanded them to ‘ chori- 
gah’ (disperse) by order of the United 
States of America. He had hoped 
to impress them with a show of 
authority and parley until they cooled 
down a little, but was hardly pre- 


pared for the stampede that followed 





- 

















ELECTR! LREVIE then V 


SINGLE-CARBON ARC LAMP. 


the uplifting of his hand. Clubs and 
stones that were intended for these 
two brave Americans were dropped, 
and the rioters simply climbed over 
each other to get away.”’ 

_—_>- 


Molecular Fatigue. 
[From the London Electrical Review.) 

We read in a Belgian contemporary 
that : 

Metals get tired as well as living 
beings. Telegraph wires are better 
conductors on Monday than on Satur- 
day, on account of their Sunday rest, 
and a rest of three weeks adds 10 per 
cent to the conductivity of a wire. 

We wonder what the conductivity 
would be in six months, at this rate ? 


A New Type of Shunt-Feed Arc 
Lamp. 


The new type of arc lamp illustrated 
herewith is of the direct-acting shunt- 
feed type, and was designed by Mr. 
J. J. Wood to meet the requirements 
of Mr. E. B. Ellicott, city electrician 
of Chicago. 

The lamp is intended for suspension 
from a trolley pole, and is supported 
by a wooden section with a bell cover 
so as to prevent the current from 
being grounded. ‘This wooden section 
or support is designed to withstand 
an alternating current of 10,000 
volts, even in wet weather. ‘The 
lamp contains many unique features 
in its construction, and is exceedingly 
efficient, very little energy being con- 
sumed in the operating magnets. It 
is made to operate on a 9.6-ampere 
current, with 47 volts around the are. 
The total loss in the series and shunt 
coils is 16.1 watts, of which 9.4 watts 
ure consumed by the shunt coil. It 
is stated that the lamp will feed on a 
potential variation of one-half volt at 
the are. 

The total length of carbon that can 
be consumed on one trimming is 17 
inches, corresponding to 15 hours of 
continuous burning. Complete with 
globe and carbons the lamp weighs 
only 36 pounds. 

This lamp is constructed by the 
Fort Wayne Electric Works, and it 
is expected that several thousand of 
them will be used in Chicago alone. 

‘ oto 
LITERARY. 

Lieut.-Col. J. D. Miley (late Gen- 
eral Shafter’s chief of staff), now in 
Manila, will tell in the September 
Scribner's some curious things about 
the secret society which has been the 
backbone of the insurrection in the 
Philippines. 

The North Review for 
August is remarkable for the number 


American 


and diversity of subjects of present 
interest which are represented in its 
Some of the most important 
events and the time 
are discussed in it by those who are 
either closely associated with them or 
have made a special study of them; 
and, at the same time, as befits a 
magazine intended for Summer read- 
ing, it contains several brilliant arti- 
cles of an entertaining character on 
literary. dramatic, artistic and athletic 


pages. 


movements of 


themes. 
_—_- 


The Illinois Telephone Construc- 
tion Company, of Chicago, capital 
stock $500,000, has been incor- 
porated by A. G. Wheeler, E. J. 
Judd and L. J. Behon. 
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Telepbone Tews 
ee: 1100) Comment 


The York, Pa., Telephone Com- 
pany is to be reorganized. 


The New York Telephone Com- 

pany has begun work on the addition 
to its exchange building at 18 Cort- 
landt street. 
Work has been resumed on the 
construction of the telephone line by 
the United States Telephone Com- 
pany from Cleveland to Youngstown 
and Pittsburgh, the company having 
secured new men to replace those who 
struck in sympathy with Cleveland 
street railway men. 


A bill has been filed in the Superior 
Court at Atlanta, Ga., to place the 
Atlanta Standard Telephone Com- 
pany, an independent telephone cor- 
poration, capitalized at $500,000, in 
the hands of a receiver. It is charged 
that the company has defaulted on 
the interest on its bonds. 


The Chester County, Pa., Tele- 
phone Company has commenced the 
work of spreading out into more terri- 
tory, and within a few weeks will be 
connected with Phoenixville, Norris- 
town, Pottstown, Spring City, Coates- 
ville, Downingtown and other places, 
with a possibility also of Media, 
Chester and Wilmington. 


The independent telephone com- 
panies at Vicksburg, Jackson, Miss. ; 
Natchez, 
Baton Rouge, Shreveport, Franklin, 
Lake Charles, La.; Clarksville, Tenn. ; 
Murfreesboro, Fayetteville, Colum- 
bia, Florence, Selma, Owensboro and 
Henderson, Ky., have sold out their 
plants and property to the Cumber- 
land Telephone and Telegraph Com- 
pany, at a price said to be far below 


Port Gibson, Greenwood, 


their original cost. 


The Muncie, Ind., telephone plant, 
built three years ago by Zachariah 
Holbrook, formerly of Chicago, now 
president of the Massachusetts Tele- 
phone and Telegraph Company, Bos- 
ton; Dr. Griffith, of Muncie, and 
others, has been sold to Capt. D. F. 
Allen and J. H. Hedgecock, of Frank- 
fort. The gentlemen are capitalists 
interested in the independent tele- 
phone company at South Bend, Ind. 
This plant, it is said, represents an 
expenditure of $45,000, and was sold 
for $30,000 cash. 
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THE WAVE THEORY OF LIGHT—ITS 
INFLUENCE ON MODERN 
PHYSICS. 


BY A. CORNU. 


The following remarks of the emi- 
nent French Professor 
Cornu, constituted a lecture, 
delivered recently at the University 
of Cambridge, England. 

Besides the interest presented by a 
glance on the progress and the influ- 
ence of optical science, this lecture 
offers the conclusions of a careful 
study on Newton’s treatise of optics. 
It will be seen that the thought of 
the great physicist has been singularly 
altered by a sort of legendary inter- 
pretation developed in the elementary 
treatises where the emission theory is 
expounded. In order to make the 
theory of fits clearer, the commenta- 
tors have imagined to materialize the 
luminous molecule under the form of 
a rotating arrow, offering now its 
head, now its This 
exposition has contributed to lead to 
the belief that the whole emission 
theory was comprehended in this 
rather childish image. 

Nowhere in his treatise does New- 
ton give a mechanical illustration of 
the luminous molecule ; he confines 
himself to the description of facts, 
and sums them up in an empirical 
statement without any hypothetical 
explanation. Moreover, he denies the 
opinion that he raises any theory, 
though he holds occasionally as very 
probable the intervention of the waves 
excited in the ether. 

So that the general impression re- 
sulting from the reading of the treat- 
ise, and above all of the *‘ queries ” in 
the third book, is the following: 
Newton, far from being the adversary 
of the Cartesian system, as he is com- 
monly represented, looks, on the con- 
trary, very favorably at the principles 
of this system. Struck by the re- 
sources which the undulatory hypoth- 
esis would offer for the explanation of 
the luminous phenomena, he would 
have adopted it, if the grave objection 
concerning the rectilinear propaga- 
tion of light (only recently solved by 
Fresnel) had not prevented him. 


physicist, 
Rede 


side. mode of 


Our era is distinguished from pre- 
ceding ages by wonderful utilization 
of natural forces; man, that weak 
and defenseless being, has been 
enabled by his genius to acquire an 
extraordinary power, and to bend to 
his use. those subtle yet dreadful 
agents whose very existence was un- 
known to our ancestors. ‘This mar- 
velous increase of his material power 
in modern times is due only to the 
patient and profound study of natural 
phenomena, to the exact knowledge 
of the laws that governed them, and 
to the skillful combining of their 
effects. But what is peculiarly in- 
structive is the disproportion between 
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the primitive phenomenon and the 


greatness of the effects which in- 
dustry hes drawn from it. Thus, 


those formidable engines, based on 
electricity or steam, grew neither 
from lightning nor the volcano; they 
had their birth from scarcely per- 
ceptible phenomena which would 
have remained forever hidden from 
the vulgar eye, but that penetrating 
observers were able to recognize and 


appreciate. This humble origin 
of most of the great discoveries 


which are to-day a benefit to the 
whole human race, shows us plainly 
that the scientific spirit is at present 
the mainspring of the life of nations, 
and that it is in the onward march of 
pure science that we are to look for 
the secret of the growing power of 
the modern world—whence a series of 
questions which demand more and 
more the attentions of all. [Low did 
this taste towards the study of natural 
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philosophy, so dear to the ancient 
philosophers, abandoned for centu- 


ries, again revive and grow? What 
are the phases of its advance? How 


appeared the new notions which have 
so deeply modified our ideas on the 
mechanism of nature’s forces? What 
paths, rich in discoveries, lead us grad- 
ually unawares to those admirabie gen- 
eralizations in accordance with the 
vast plan foreseen by the founders of 
modern physics ? These are the ques- 
tions which asa physicist I intend to 
inquire into before you. The subject 
is rather abstract, I might say severe. 
But no other has seemed more worthy 
of your attention during the f¢é¢e which 
the University of Cambridge celebrates 
to-day in honor of the Lucasian pro- 
fessorship jubilee of Sir Geo. Gabriel 
Stokes, who, in his fine career, has 
laid a master hand on the very prob- 
lems which seemed to me the most 
conducive to the progress of natural 
philosophy. The subject is all the 
more fitted here, as, in citing the 
names of those great minds to whom 
modern science is most indebted, we 
found amongst those who most hon- 
ored the University of Cambridge 

its professors and fellows—Sir Isaac 
Newton, Thomas Young, (George 


Green, Sir George Airy, Lord Kelvin, 
Clerk Maxwell, Lord Rayleigh, and 
the memory of that glory which links 
to-day back 


through the centuries 


would add luster to the present cere- 
mony. 

Let us then, in a rapid glance of 
the scientific revival, point out the 
secret but mighty influence which has 
been the directing force of modern 
physics. I am inclined to attribute 
to the study of light, and to the 
attraction it has for the highest 
minds, one of the most effective 
causes of the return of ideas towards 
natural philosophy, and consider op- 
tics as having exercised on the ad- 
vance of science an influence it would 
be difficult to exaggerate. This in- 
fluence, already clear at the dawn of 
the experimental philosophy under 
Galileo, grew so rapidly that to-day 
it is easy to foresee a vast synthesis 
of natural forces founded on the 
principles of the wave theory of light. 
This influence is easy to understand 
if we reflect that light is the way by 
which knowledge of the exterior world 
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reaches our intelligence. It is, in 
fact, to sight that we owe the quickest 
and most perfect notions of the ob- 
jects around us; our other senses, 
hearing, feeling, also bring their 
share of learning, but sight alone 
affords us abundant means of simulta- 
neous information such as no other 
sense can. It is, therefore, not sur- 
prising that light, this lasting link 
between us and the outward world, 
should intervene with the varied 
sources of its inner constitution to 
render more precise the observation 
of natural phenomena. ‘Thus each 
discovery concerning new properties 
of light has had an immediate effect 
on the other branches of human 
knowledge, and has indeed deter- 
mined the birth of new sciences by 
affording new means of investigation 
of unexpected power and delicacy. 
(To be continued.) 
_-:_>- 

A toll telephone line, connecting 
the towns of Murray and Mayfield, 
Ky., via Sedalia, Farmington, 
Brown’s Grove and Lynn Grove, is 
under construction. The material 
for an exchange of 45 subscribers in 
the town of Murray has been re- 
ceived. This company is known as 
the Calloway Telephone Company. 
Dr. J. Robert Coleman, president ; 
Dr. J. G. Hart, manager ; authorized 
capital, $4,000 ; paid in, $2,000. 
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A Direct-Coupled Gas-Engine Unit. 

The accompanying _ illustration 
shows a novel type of small ge. 
erating set, a four-pole dynamo of 
15 kilowatts capacity being direct. 
coupled to a vertical gas engine. Ag 
the illustration clearly shows, the two 
parts of the unit are mounted on q 
single bed-plate, the coupling being 
through a flexible joint, which acts at 
the same time as an auxiliary flywheel, 

The engine is of an enclosed two. 
cylinder type and runs at 275 revo. 
lutions per minute. The outfit, as 


shown, was built by the Bullock 
Electric Manufacturing Company, 


Cincinnati, Ohio, and is in use for 
lighting the office building, stable, 
engineering oftice and pattern shop 
of that concern. It is stated that its 
regulation is admirable, the voltage 
varying only imperceptibly from the 
standard pressure of 115 volts. 
‘ om = 

Is This Another Liquid Air Power- 

Generating Scheme ? 

A press telegram from Syracuse, 
N. Y., states that ‘* Benjamin S. Law. 
lor, of New York, who constructed the 
engines of the battle ship ‘ Maine,’ 
has invented an electric motor which, 
it is declared, will effect a saving of 25 
or 30 per cent in the cost of propelling 
street cars. As at present applied, 
there is a great waste of electricity. 
Mr. Lawlor uses the electricity to con- 
press air, and the compressed air to 
run the car. The air compressor is on 
the car, and is managed by the motor- 
man. Overhead or underground trol- 
ley connections may be used.” 

en 

Brooklyn Navy Yard Electric 

Plant. 


Bids were opened on August 8, at 
the Navy Department,in Washington, 
D. C., for installing the electric plant 
at the new machine shop at the 
Brooklyn Navy Yard. The bids cov- 
ered the boilers, engines, dynamos, 
cranes, ete., and ranged from $120,- 
000 to $160,000. The name of the 
successful bidder will be announced 
in two or three weeks. 


——__->o-__———_- 





Western Electric Company In- 
creases Its Capital. 

The Western Electric Company, of 
Chicago, has filed with the Secretary 
of State at Springfield, III, a certifi 
cate of an increase of capital stock 
from $3,500,000 to $8,000,000. 

—,, 

Dr. S. S. Wheeler, president of the 
Crocker-Wheeler Company, of Nev 
York, is spending the month 
August at Newport. 
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The North Multiple Telephone 
Switchboard. 

In the illustration herewith is 
shown a new multiple telephone 
switchboard designed for exchanges 
that have used trunking systems be- 
tween operators. This switchboard, 
which is in service at Wooster, Ohio, 
is one of the products of the new 
factory of the North Electric Com- 
pany, of Cleveland, Ohio. The type 
shown is intended for exchanges of 
from 300 to 700 drops, the larger 
sizes being somewhat different in de- 
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spring, contact and connection is ac- 
cessible, and each switch may be 
easily removed when necessary. All 
line drops and clearing-out drops are 
armored and wound with the best 
silk insulated wire, are mounted in 
strips of 10, and easily removed when 
necessary. ‘The line jacks and multi- 
ples are strong, and made of the best 
spring metal. Any jack may readily 
be removed. All connections in the 
board where there are not rubbing 
contacts, are soldered and easily ac- 


cessible. The wiring to drops, line 


also switch the power and hand gen- 
erators in and out as desired. These 
features, together with the lever table 
switches, and the fact that each oper- 
ator is at all times within reach of 
every subscriber in the exchange, add 
greatly to convenience and economy. 
The North Electric Company state 
that they are running their plant day 
and night on their standard products, 
and will soon have some new tele- 
phone specialties on the market. 
-—->-+ - 


Electric Railway Project in France. 


United States Consul Skinner 
writes from Marseilles, as follows: 





THE 
sign. The makers state that this 
board has all the conveniences of 


large multiple boards, besides cutting 
down the number of operators re- 
quired. 

These boards are mounted in hand- 
some dust-proof cabinets, with all 
working parts concealed, and all parts 
accessible by the opening of the doors 
in the rear or the lifting of the 
operator’s table. Another feature is 
the efficient protection against light- 
ning and stray currents afforded in 
the shape of an auxiliary attachment. 
The lever switches are very strong 
and efficient, having the best spring 
metal and platinum contacts. Every 


North MuLtTiepLe TELEPHONE SWITCHBOARD. 


jacks and multiples is thoroughly in- 
sulated and laced. Rubber of the 
best quality forms the insulation, 
and the possibility of trouble from 
cross-talk, induction, or 
rents, is reduced to a minimum. 

The operators’ sets are neat and 
efficient, and the circuits so arranged 
that each operator can, at will, throw 
in the relief batteries or switch all the 
operators’ sets together, or in any 


stray cur- 


combination of operators’ sets desired. 
Each operator has a cord test and 
pilot-drop, toll-line facilities, with re- 
peating coils and line test. She also 
has switches, so that she can cut these 
in or out at her pleasure ; and she can 


‘*T am advised that the Paris, 
Lyons & Mediterranean Railway 
Company, headquarters at 88 rue 


St Lazare, Paris, has undertaken the 
construction and operation of an 
electric railway between Fayet and 
Chamounix, at the foot of Mont 
Blane. The line is to be in operation 
within 20 months, and it is to be 
presumed that the company will be 
interested in propositions for machin- 
ery and equipment. Power is to be 
furnished by the River Arve. The 
contract for building the road proper 
and providing the water-power has 
been divided into two parts, aud 
awarded to Gagner & Fréres, of An- 
nency, and Richard & Meynard, of 
Avignon.” 
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Wall Street and the Electrical 
Stock Market. ) 

Prices in the stock market during 
the past week were comparatively 
steady. A prominent broker ex; 
pressed the opinion that a lower 
market would obtain before the open- 
ing of Autumn business. The close 
local money market has resulted in 
banks as far West as Duluth, Minn., 
loaning money on stock exchange col- 
lateral. A fair grain harvest is as- 
sured, and the various branches of 
trade throughout the country report 
continued activity. 

On the New York Stock Exchange 
General Electric closed the week at 
123 bid and 124 asked, a loss of % 
point for the week. Metropolitan 
Street Railway of New York closed 
at 209 bid and 209% asked, a gain of 
1 point for the week. Third Avenue 
Railroad of New York closed at 185 
bid and 195 asked, a gain of 8 points 
for the week. 

On the Boston exchange American 
Bell Telephone closed at 343 bid and 
345 asked, a loss of 5 points for the 
week. Erie Telephone closed at no 
bid price and 98 asked, indicating no 
change for the week. It is said that 
the gross earnings of the Erie system, 
for the six months ending June 30, 
exceeded the corresponding six months 
of last vear by $340,000. It is esti- 
mated that the gross for 1899 will be 
$3,600,000, an increase of $800,000 
over 1898. ‘The gross earnings of the 
Michigan company, one of the Erie 
properties, for the past six months, 
exceeded the same period last year by 
over 40 per cent. 


On the Philadelphia exchange 
Electric Storage Battery common 
closed at 145 bid and 150 asked, 


a loss of 6 points for the week. 
Union Traction closed at 42% bid 
and 424% asked, a gain of 4% point 
for the week. 

On the curb or outside market in 
New York Electric Vehicle closed at 
99% bid and 102 asked, a gain of 2 
points for the week. Electric Boat 
closed at 17 bid and no asked price, a 
gain of 6 points in the bid price for 
the week. 

Wall Street, August 12. 

2s nee = 
Street Railway Employes Get a 
Dividend. 


The Columbus, Ohio, Street Rail- 
way Company has paid its 300 em- 
ployés their quarterly dividend on 
wages earned for three months. The 
average earnings per man for the 
three months ended July 31 were 
$150. <A four per cent dividend on 
this amount was paid to each man. 
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CONTINUOUS POWER METERS. 
(Concluded from page 101.) 

a pair of screw gears of very different 
diameters. If the drum slides to and 
fro without turning, the worm will 
simply rotate the fluted roller through 
asmall angle to and fro. When the 
indicator roller is at its middle posi- 
tion on the conoid, and this rolls to 
and fro, the pitch of the screw gears 
is so proportioned that the angular 
rotation of the worm is exactly equal 
to its thread movement, and the 
worm thread advancing along the 
spiral of the roller or pinion produces 
no rotation in this. But any move- 
ment of the indicator roller disturbs 
this condition, and as the drum slides 
to the one end of its travel its angular 
rotation gives an equal angular rota- 
tion to the large worm, and the slid- 
ing on the fluted pinion roller is less 
than the screwing produced by the 
worm rotation, while when the cone 
slides back and revolves in the con- 
trary direction with its larger end in 
rolling contact, the spiral pinion is 
rotated forward by the screw-sliding 
contact more than it is now drawn 
backward by the worm action. Thus 
the fluted roller moves forward every 
stroke by the correct difference. The 
movement is a differential of 
marked ingenuity. 

The reason for the conoid being 
hyperboloidal is as follows: The equa- 
tion to the hyperbola is p v= con- 
stant. In Fig. 4 the roller, actuated 
by the pressure in the cylinder, takes 
a position along an abscissa which 
represents a value of p. Then the 
ordinate will represent v, or, in this 
case, the distance traveled or rolled by 
the drum upon the roller. As the 
position of the roller varies with the 
pressure and p v must be constant, it 
follows that the distance v, which is 
proportionai to the angular movement 
of the conoid, must be such as to ful- 
fil the condition » v = constant. In 
other words, the angular motion of 
the conoid is in an exact inverse ratio 
to the pressure. 


very 


Hence equal incre- 
ments or decrements of pressure, which 
vary the distance p along the abscissa 
from the origin of the curve, cause 
equal differences of angular rotation 
of the drum. A simple rectilinear, 
or plane cone, would be too large in 
diameter at the middle position, and 
would roll through too small an angle 
compared with its rotation at extreme 
positions, and would register too low 
a power at small pressures. In this 
power-meter there is a freedom from 
chattering, because there is no im- 
proper sliding movement between the 
integrating surfaces. The roller and 
the drum each roll upon the other 


- 
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without improper sliding. Hence 
wear should be small and there should 
be no slip. 

This meter is shown in diagram in 
Fig. 3. H is the drum which is car- 
ried in a frame that slides to and fro. 
In the instrument as made, this slid- 
ing movement is effected by means of 
a revolving screw actuated by the en- 
gine. The rolling bar, or roller, C, 
is carried on an arm A, pivoted at F 
to a swinging fulcrum, and is worked 
up and down by the indicator piston- 
rod P, controlled, as usual, bya suitable 
spring ; W is the worm on the conoid 
spindle which gears with the long- 
screw pinion T, from the spindle of 
which the index is graduated. 

In Little’s instrument a drum ro- 
tates to and fro on its axis, this drum 
occupying the place of the paper 


drum of the ordinary indicator. 
Against this drum is firmly but 
lightly pressed a small integrating 


wheel, pivoted upon a horizontal bar 
that receives an oscillating movement 
from the indicator piston. According 
as this spindle is rotated, so will the 
plane of the integrating wheel be in- 
clined to the cross-sectional plane of 
the oscillating drum. The instru- 
ment, as in Ashton’s disc instruments, 
records the amount of rotation of the 
integrating wheel. In Ashton’s 
conoid instrument and Boy’s instru- 
ment, the reading is a record of the 
amount of rotation of the drums that 
is caused by the position upon them 
or relative to them of the integrating 
wheel. 

Little’s instrument is shown dia- 
grammatically in Fig. 5.  D is the 
drum driven by the engine crosshead, 
and W is the small integrating wheel, 
which is set to different angular posi- 
tions by the small crank K, and the 
piston P, of an ordinary indicator, 
to which Little’s meckanism can be 


applied. Excepting one of Ashton’s 
earlier instruments, which made a 


voyage to India and back, we do not 
know of any lengthened trial of any 
of these integrating indicators. All 
smooth surface integrators at high 
speeds tend possibly to chatter, and 
this would be fatal to accuracy. In 
Little’s instrument the point of con- 
tact of the integrating disk is always 
upon one circumferential line upon 
the drum, and, so far as we have seen, 
there is no chatter. The instrument 
is really a moditied Amsler plani- 
meter, and gives very accurate results 
and will run at high speeds, for there 
is no movement of the disk over the 
surface. Contact is only upon a line 
by a point. Our brief descriptions 
will be sufticient to show the direc- 
tion which has been so far taken by 
inventors. 

The problem is a difficult one for 
high-speed engines. 


American Competition in  Elec- 
trical Machinery in England. 

| From The (British) Mechanical Engineer.| 

It is commonly supposed in some 
quarters that the competition of 
American electrical manufacturers is 
mainly confined to tramway appli- 
ances, but a little reflection and in- 
quiry will show that the severest com- 
petition is by no means felt in the 
supply of tramway generators and 
motors. Asa matter of fact, English 
contractors are finding in places the 
utmost difficulty in meeting the com 
petition in machinery intended for 
lighting and power work. In apply- 
ing electric motors to machine driving, 
the Americans have a vast experience 
to draw upon. Moreover, the con- 
tractors in the United States have 
recognized to the fullest extent the 
benefits of standardization. In no 
department of electrical engineering 
has this principle been more fully 
recognized than in the manufacture 
of motors. The development of elec- 
tric driving rests mainly upon the 
economy of the system; at the same 
time. it must not be forgotten that 
capital cost is of material considera- 
tion, and it is in the initial cost of 
machinery that American practice 
differs from our own. 

In the design of small motors, 
there is too great a tendency on the 
part of English firms to make them 
too good for the work they have to 
do. From a mechanical and electrical 
point of view, it may be desirable that 
motors should be designed with as 
low a speed as possible, but a pur- 
chaser of electrical machinery is apt 
to give little consideration to the 
question of speed if the price is seri- 
ously affected. It is not uncommon 
to tind English contractors making 
one and two-horse-power motors to 
run at 400 revolutions per minute. 
Admirable though these may be, they 
ure not likely to be used to any great 
extent, and hence we find that the 
Americans who make a good cheap 
motor, running at 2.000 revolutions 
per minute, get the bulk of the orders 
in this country for small motors. 
Under the circumstances, it ought to 
be clearly recognized by our home 
manufacturers that the field for small 
motors, with low speed and necessarily 
high price, is limited. Low price is 
more important than low speed. 

There isa very marked difference 
in the standards of speed adopted by 
Americans and ourselves. On this 
side of the Atlantic a motor running 
at a greater peripheral speed than 
1,200 is termed high speed, but our 
American friends are a little more 
elastic in their terms, and do not 
hesitate to dub a machine running at 
1,800 revolutions a moderate speed. 
It will afford some indication of the 
development of standard motors in 
America when it is mentioned that 
one weli known firm of contractors in 
the States frequently sends an order 
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into the shops for 3,000 motors of 
the same size and type. 

Many years must elapse before 
standardizing will reach that pitch 
in this country. Nor are English 
contractors wholly to blame. — In the 
first place, the demand for small 
motors hitherto has not been yepy 
remarkable; then again the multi. 
plicity of consulting engineers, with 
their widely divergent opinions, has 
not been much of an aid to stand. 
ardizing. Yet, though consulting 
engineers have hampered the devel. 
opment of standard motors, they 
have not been slow touse American 
machines, even if they have failed to 
be in accordance with their precon- 
ceived notions. In this respect 
English contractors have been in an 
unfortunate position, for while con- 
sulting engineers have held home 
manufacturers to a rigid specification 
they have not been disinclined to 
modify their clauses where American 
machinery has been concerned. 

We are quite aware that the ques- 
tion of early delivery has operated 
to some extent in favor of the Amer. 
icans, but we are afraid that there is 
not wanting evidence to show that 
contractors in the United States 
have been, tosay the least,a little more 
rash in their promises of delivery than 
English contractors. We do not say 
that the labor conditions, as well as 
the workshop methods, have hada 
marked influence upon the ability of 
Americans to deliver plant earlier 
than we can; but, naturally, the 
abundance of orders that have been 
latterly sent to the States, together 
with the great demand for plant that 
exists in their own country, is telling 
against those early deliveries which 
often enable transatlantic contractors 
to obtain orders. It would appear, 
therefore, that our home manufac: 
turers would eventually find much of 
the work returning to them if they 
could promise the delivery and eree- 
tion of plant within a_ reasonable 
period. The electrical industry in 
this country, despite foreign com- 
petition, is, however, in so flourish- 
ing 2 condition that we can not hope 
for marked improvement in this di- 
rection immediately. At the same 
time, it must not be overlooked, in 
making comparisons, that the Ameri 
cans are rapidly reaching the condi- 
tion when they must either refuse 
orders or delay the delivery. When 
the conditions have become a little 
more equalized, we have little doubt 
that English contractors will hold 
their own. 

There is, unfortunately, an idea 
prevalent that English firms are not 
in so good a position to make large 
machines as their confréres in the 
States, but this may easily be disposed 
of by referring to the large machines 
that are now being actually built iu 
English workshops. It was said that 
English practice in high-speed engines 
would need to be modified when 
adopting large units. ‘That is sufl- 


ciently answered by the fact that the 
most prominent high-speed engine 
builders in this country are, at the 
moment, making engines of 
horse-power to drive dynamos. 
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A SELF - RECOVERING COHERER 
AND THE STUDY OF THE CO- 
HERING ACTION OF DIFFERENT 
METALS.* 





BY PROF. J. CHUNDER BOSE, 


In working with coherers made of 
iron or steel, some special difficulties 
are encountered in the warm and 
damp climate of Bengal. The sur- 
face of the metals soon gets oxidized, 
and this is attended with variation of 
sensitiveness of coherer. The sen- 
sitiveness, it is true, does not alto- 
gether disappear, but it undergoes ¢ 
considerable diminution. The pres- 
ence of excessive moisture in the 
atmosphere introduces another diffi- 
culty. Substances to be experimented 
on become more or less opaque by 
absorption of water vapor. As fairly 
dry weather lasts in Bengal only for 
a few weeks in Winter, the difficulties 
alluded to above are, for the greater 
part of the year, serious drawbacks in 
carrying out delicate experiments. 
To avoid as far as possible the partial 
loss of sensibility of the receiver due 
to oxidation, I tried to use metals less 
oxidizable than iron for the construc- 
tion of the coherer. In my earlier 
experiments I derived considerable 
advantage by coating the steel spirals 
with deposits of various metals. 
Finding that the sensitiveness depends 
on the coating metal and not on the 
substratum, I used in my later experi- 
ments fine silver threads wound in 
narrow spirals. They were then 
coated with cobalt in an electrolytic 
bath. The coating of cobalt was at 
first apt to strip off, but with a suitable 
modification of the electrolyte and a 
proper adjustment of the current, a 
deposit was obtained which was very 
coherent. The contact surface of 
cobalt was found to be highly sensitive 
to electric radiation, and the surface 
is not liable to such chemical changes 
as are experienced in the case of steel. 

I next proceeded to make a system- 
atic study of the action of different 
metals as regards their cohering prop- 
erties. Ina previous papert I enumer- 
ated the conditions which are favor- 
able for makiug the coherer sensitive 
to electric radiation. ‘These are the 
proper adjustment of the electro- 
motive force and pressure of contact 
suitable for each particular receiver. 
The electro-motive force is adjusted 
by a potentiometer slide. For very 
delicate adjustments of pressure | 
used in some of the following experi- 
ments a U-tube filled with mercury, 
with a plunger in one of the limbs; 
various substances were adjusted to 
touch barely the mercury in the other 
limb. A thin rod,actingasa plunger. 
was made to dip to a more or less ex- 
tent in the mercury by a slide arrange- 


*A paper read before the Royal Society. 
+ “On volarization of Electric Rays.” Journal of 
the Asiaiic Society, of Bengal, May, 1895, 
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ment. In this way the mercury dis- 
placed was made to make contact with 
the given metal with gradually increas- 
ing pressure, this increase of pressure 
being capable of the finest adjust- 
ments. The circuit was completed 
through the metal and = mercury. 
Sometimes the variations of pressure 
was produced by a pressure bulb — In 
the arrangement described above the 
contact is between different metals 
and mercury; metals which were even 
amalgamated by mercury still exhib- 
ited sensitiveness to electric radiation 
when the amalgamation did not pro- 
ceed too far. In this way I was able 
to detect the cohering action of many 
conductors, including carbon. For 
studying the contact sensitiveness of 
similar metals | made an iron float, on 
which was soldered a split tube in 
which the given metal could be fixed, 
a similar piece of metal being adjusted 
above the float, so that, by working 
the plunger or the pressure bulb, the 
two metals could be brought into con- 
tact with graduated pressure. The 
other arrangements adopted were the 
contact ef spirals, compressed by mi- 
crometer screw, and filings similarly 
compressed between two electrodes. 
With the arrangement described 
above the action of radiation on metal- 
lic contacts was studied.a brief account 
of which will be given under their 
respective groupings. It may here be 
mentioned that certain metals which 
do not usually show any contact- 
sensitiveness can be made to exhibit 
it by very careful manipulation. The 
nature of the response of a coherer is 
to a certain extent modified by its 
condition and particular adjustment. 
A coherer freshly made is more diffi- 
cult to adjust, but at the same time 
far more sensitive. The action is 
more easily under control and more 
consistent after a few days’ rest, but 
the sensitiveness is not so abnormally 
great. The contacts of bright and 
clear surfaces are difficult to adjust, 
but such contacts are more sensitive 
than those made by tarnished surfaces. 
Pressure and electromotive force, 
as previously stated, also modify 
the reaction. For example, a freshly 
made and very delicately adjusted 
coherer subjected to slight pressure 
and small electromotive force showed 
in increase of resistance by the action 
of radiation. The galvanometer spot, 
after a short interval, resumed its 
former position, exhibiting a recovery 
from the effect of radiation. The 
coherer continued to exhibit this 
effect for some time, then it relapsed 
into the more stable condition in 
which a diminution of resistance is 
produced by the action of radiation. 
Another coherer was found apparently 
irresponsive to radiation, there being 
the merest throb (sometimes even this 
was wanting) in the galvanometer 
spot, when a flash of radiation fell on 
the receiver Thinking that this 
apparent immobility of the galvan- 
ometer spot may be due to response, 
followed by instantaneous recovery, 
the galvanometer needle being sub- 
jected to opposite impulses in rapid 
succession, I interposed a telephone 
in the circuit; each time a flash of 
radiation fell on the receiver the tele- 
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phone sounded, no tapping being 
necessary to restore the sensitive- 
ness. The recovery was here auto- 
matic and rapid. After 20 or 30 
flashes, however, the receiver lost its 
power of automatic recovery, and the 
sensitiveness had then to be restored 
by tapping. An interesting observa- 
tion was made to the effect that on 
the last occasion the receiver re- 
sponded without previous tapping, a 
rumbling noise was heard in the tele- 
phone which lasted for a short time, 
evidently due to the rearrangement 
of the surface molecules to a more 
stable condition, after which the power 
of self-recovery was lost. 

The state of sensibility described 
above is more or less transitory, and 
is induced, generally speaking, by a 
somewhat unstable contact, and Jow 
electro-motive force acting in the 
circuit. In the majority of metals, 
the normal tendency is towards a 
diminution of contact resistance by 
the action of electric waves. ‘The 
occasional increase of resistance, in 
general, disappears when the pressure 
and electro motive force are increased. 
But in the case to be presently de- 
scribed we have an interesting excep- 
tion, where the normal state of things 
is just the reverse of what prevails in 
the majority of metals. 

ALKALI METALS. 


In the following investigations the 
radiator is a platinum sphere 9.7 milli- 
metres in diameter. The coherer was 
placed at a short distance, so that the 
intensity of incident radiation was 
fairly strong. 

Potassium—In working with this 
metal the exceptional nature of the 
reaction became at once evident. The 
effect of radiation was to produce an 
increase of resistance. ‘I'he pressure 
of contact was adjusted till a current 
flowed through the galvanometer, the 
galvanometer spot of light being at 
one end of the scale. On subjecting 
the receiver to radiation the spot of 
light was deflected to the opposite 
end, exhibiting a great increase of 
resistance. When the pressure and 
electro motive force were suitably ad- 
justed. a condition was soon attained 
when a flash of radiation made a spot 
of light swing energetically in one 
direction, indicating an increase of 
resistance ; the receiver, however, re- 
covered instantaneously with the 
cessation of radiation, and the spot 
violently swung back to the opposite 
end, indicating the normal current 
that flows in the circuit. This con- 
dition was found to persist, the re- 
ceiver uniformly responding with an 
increase of resistance. followed by au- 
tomatic and instantaneous recovery. 
To prevent oxidation the receiver was 
kept immersed in kerosene. When 
the receiver was lifted from the pro- 
tecting bath it still continued to re- 
spond with an increase of resistance. 
but with a gradual loss of power of 
automatic recovery. This power was 
again restored on again immersing the 
coherer in kerosene. ‘The receiver in 
vacuo or under reduced hydrogen 
pressure would have been preferred 
had the necessary appliances been 
available. 
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Sodium—As we pass from potassium 
to the neighboring metals, there is a 
gradual transition of property as re- 
gards the nature of response to elec- 
tric waves. With sodium the adjust- 
ment is a little more difficult than 
with potassium, but the response is 
somewhat similar to that of potassium. 
Though in general there isan increase 
of resistance produced by electric 
radiation, there are occasional excep- 
tions when a diminution of resistance 
is produced. With some trouble the 
adjustment could be made so that the 
recovery is also automatic, but it is 
not so energetic in the case of potas- 
sium. 

Lithium—Specimens of this metal 
not being available, I obtained a de- 
posit of it on iron electrodes by elec- 
trolysis of the fused chloride. The 
action produced by electric radiation 
Was sometimes an increase and some- 
times a diminution of resistance. the 
increase of resistance being the more 
frequent. With some difficulty it 
was possible to adjust the sensitiveness 
so that the recovery was automatic, 
but it was not energetic nor did this 
power persist for a long time. 


METALS OF THE ALKALINE EARTHS, 


Pure metals of this group being 
not available, I had to rely on the 
deposit obtained by electrolysis. 
Chloride of calcium was fused in a 
crucible, and deposits were produced 
on iron cathodes, the anode being a 
carbon rod. ‘The deposit was not 
veryeven. One of the iron rods with 
the deposit was tested by immersion 
under water. when hydrogen was 
evolved. I did not succeed in getting 
deposits of either barium or stron- 
tium, the temperature available 
not being sufficiently high. 

On making a coherer with calcium, 
and keeping it immersed in kerosene, 
an action similar to that produced by 
sodium was observed. The tendency 
of self-recovery was, however, very 
slight. 

MAGNESIUM, ZINC AND CADMIUM. 


In these metals and in the succeed- 
ing groups there is a propvounced 
tendency towards a diminution of 
resistance by the action of electric 
radiation. Magnesium being easily 
oxidizable, there is a thin coating of 
oxide on the surface. When this is 
scraped, the metal makes a_ very 
highly sensitive receiver. The ad- 
justment is not difficult, the metal 
allowing a considerable latitude of 
pressure and electro-motive force. It 
has already been stated that the 
metals which are slightly tarnished 
can be more easily adjusted. 

Though there is in this metal a de- 
cided tendency toward a reduction of 
contact resistance, yet it is possible 
by careful adjustment to obtain an 
increase of resistance. Indeed, it is 
sometimes possible to so adjust mat- 
ters that one flash of radiation pro- 
duces a diminution of resistance, and 
the very next flash an increase of re- 
sistance. Thus a seriesof flashes may 
be made to produce alternate throws 
of the galvanometer needle. The 
more stable adjustment, however, 
gives a diminution of resistance, and 
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receivers made with this metal could 
be made extremely sensitive. The 
tendency towards recovery is almost 
wanting. 

Zinc—This metal also exhibits mod- 
erate sensitiveness: it, however, re- 
quires a more careful adjustment. 

Cadmium —he action of this metal 
is somewhat similar to that of zine, 
but the sensitiveness is very much 
less. 

BISMUTH AND ANTIMONY. 

Both bismuth and antimony make 
very sensitive receivers. | Moderately 
small electro mctive force with slight 
pressure is best suited for these metals. 

IRON AND THE ALLIED METALS. 

Iron—The action of this metal is 
well known. In one of my experi- 
ments J used it in connection with 
mereury. When the contact is very 
lightly made there is a tendency 
towards an increase of resistance by 
the action of radiation. But after a 
time the action became normal; that 
is to say. there was a diminution of 
resistance. 

Nickel and Cobalt—These are also 
very sensitive. The surface being 
bright the electro-motive force and 
pressure are to be adjusted with some 
care. 

Manganese and Chromium—These 
were obtained in the form of powder. 
Their action is similar to the other 
metals of this group. 

Aluminum—This also makes a sen- 
sitive receiver. 

TIN, LEAD AND THALLIUM, 

It is somewhat difficult to adjust 
tin, but when this is done the metal 
exhibits fair sensitiveness. Lead is 
also sensitive. The sensitiveness of 
thallium is only moderate. 

MOLYBDENUM AND URANIUM. 

The specimen obtained was in the 
form of powder and very tarnished 
in appearance. The sensitiveness ex- 
hibited was slight. 

METALS OF THE PLATINUM GROUP. 

Platinum) exhibited a moderate 
amount of sensitiveness. Spongy plat- 
inum also showed the same action. 
The absorption of hydrogen made the 
action slightly better, but the im prove- 
ment was not very marked. 

Palladium—This made a more sen- 
sitive coherer than platinum. The 
adjustment is, however, more trouble- 
some. 

Osmium—The specimen was in the 
form of powder. It requires a higher 
electro motive force to bring it to a 
sensitive condition. ‘lhe sensitiveness 
was moderate. 

Riodium was found to be more sen- 
sitive than osmium. 

COPPER, GOLD AND SILVER 

Copper required a much smaller 
electro-motive force. The sensitive- 
ness was only moderate. 

Gold was more difficult to adjust, 
but the action is a little stronger. 

Silver—The receiver was extremely 
unstable. It exhibited sometimes a 
diminution and at other times an in- 
crease of resistance. 

It will be seen from the above that 
all metals exhibit contact sensitive- 
ness to electric radiation, the general 
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tendency being towards a diminution 
of resistance. 

The most interesting and typically 
exceptional case, however, was the 
receiver made with potassium, which 
not only exhibits an increase of  re- 
sistance by the action of radiation, 
but also a remarkable power of self- 
recovery. In the accidental instances 
of increase of resistance exhibited by 
other metals, an increase of pressure 
or electro-motive force generally 
brought the coherer to the normal 
condition, which showed a diminution 
of contact resistance by the action of 
electric waves. With potassium I 
gradually increased the pressure till 
the receiver grew insensitive. All 
along it indicated an increase of re- 
sistance, even when one piece was 
partially flattened against the other. 
I increased the electro-motive force 
many times the normal value; this 
increase (till the limit of sensitive- 
ness was reached) rather augmented 
the sensibility and power of auto- 
matic recovery. I allowed the re- 
ceiver a period of rest, the nature of 
response remaining the same. As far 
as I have tried, potassium receivers 
always gave an increase of resistance, 
a property which seems to be charac- 
teristic of this metal, and to a less 
extent, of the allied metals. 

It will thus be seen that the action 
of a potassium receiver is not, strictly 
speaking, a cohering one. For it is 
difticult to see how a cohering action 
and consequent better contact could 
produce an increase of resistance. It 
may be thought that the sudden in- 
crease of current may, by something 
like a ‘Trevelyan rocker action, pro- 
duce an interruption of contact. But 
such a supposition does not explain 
the instantaneous action, and the 
equally instantaneous recovery. 

In arranging the metals according 
to their property of change of contact 
resistance, I was struck by the simi- 
larity of action of electric radiation 
on potassium in increasing the con- 


tact resistance. and the checking 
action of visible radiation on the 


spark discharge. In the latter case, 
too, potassium is also photo-electric- 
ally the most sensitive. But the 
action is confined to visible radiation. 
and is most efficient in the ultra-violet 
region. I was indeed apprehensive 
that the action on the potassium 
receiver, which [ observed, might be 
in some way due to the ultra-violet 
radiation of the oscillatory spark. 
Bat this misgiving was put to rest 
from the consideration that the re- 
ceiver was placed in a glass vessel 
tilled with kerosene, through which 
no ultra-violet light could have been 
transmitted. ‘To put the matter to 
final test, | lighted a magnesium wire 
in close proximity to the receiver 
without producing any effect. Thick 
blocks of wood, of ebonite and of 
pitch were interposed without check- 
ing the action. I then used polarized 
electric radiation and interposed a 
book analyzer, six centimetres in 
thickness; when the analyzer was 
held parallel there was a vigorous 
action, but when it was held in a 
crossed position all action was stopped. 


No visible or heat radiation could 
have been transmitted through such 
a structure, and there can be no doubt 
that the action was entirely due to 
electric radiation. 

It would be interesting to investigate 
whether the observed action of elec- 
tric radiation on a potassium receiver 
is in any way analogous to the photo- 
electric action of visible light. 1 
have commenced an investigation on 
this subject, the results of which I 
hope to communicate on another 
occasion. 

cnnnccillaials 
ITEMS OF INTEREST. 

The Lexington City Railway, of 
Lexington, Ky., has filed a mortgage 
to the Columbia ‘Trust Company, of 
Baltimore, for $1,500,000. The 
money will be used for extensions 
und improvements. 


The Minneapolis General Electric 
Company has given a mortgage to the 
Oid Colony Trust Company, of Bos- 
ton, fer $2,000,060. The mortgage 
has been filed in New Jersey, where 
the company was incorporated. 


The tug ‘‘Apache,” belonging to 
the United States Navy,will be fitted 
with an electric light plant, which 
will enable the boat to be used as a 
light boat for illuminating vessels 
out of commission or undergoing 
repairs. 


The new system of lighting the 
Brooklyn. N. Y., Elevated Railway 
stations with electricity, which will 
be used generally on all lines when 
the third-rail system has been com- 
pleted, has already been put in use 
on the Fifth avenue line from the 
Brooklyn Bridge as far as the Twenty- 
fifth street station, which is as far as 
the electric cars on the elevated have 
been operated as yet. The new lights 
are 16-candle-power incandescent 
lamps shaded by white porcelain 
shades. Oil lamps were formerly used. 


The Ellsworth, Me., Electric Illu- 
minating Company and the Ellsworth 
Water Company have been consoli- 
dated, under the name of the Ells- 
worth Light and Water Company. 
The transaction includes property 
valued at from $130,000 to $150,000. 
Both the electric light station and 
the waterworks are located upon op- 
posite banks of Union River, about 
three-fourths of a mile from the 
post office, and furnish water and 
light for the city proper and Ells- 
worth Falls. The officers of the elec- 
tric light company are 8S. M. Hamill, 
president; H. E. Hamlin, clerk; C, 
G. Smedberg. treasurer; H. W. Cush- 
man, assistant treasurer; P. A. Smith, 
general manager. 
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BUILDING THE NIAGARA GORGE 
RAILWAY. 


READ BEFORE THE ENGINEERS CLUB, 
OF PHILADELPHIA, BY GEORGE 
A. RICKER. 
(Concluded from page 83.) 


Coming out of Lewiston at the 
south line of the village is a timber 
trestle 104 feet in length and 42 feet 
high, crossing a small stream flowing 
into the river from the foot of the 
Lewiston escarpment. A little fur. 
ther up the line is a timber trestle 
carrying the tracks over a deep gully 
formed by another lateral stream, 
into which for many years the New 
York Central Railroad has wasted its 
surplus earth and rock. It was my 
intention to use 80-foot girders at 
this point, but owing to the crowded 
condition of the bridge shops, deliy- 
ery could not be secured in several 
months, and as the company was ex- 
tremely anxious to open the road to 
eateh the Summer traffic, installa- 


tion of the permanent structure 
was deferred. In the expectation 
that a large amount of water 


would filter through the talus, a 
great many open culverts were 
put in, but four years’ experience 
has proved that the danger from 
this cause was overestimated. These 
culverts, to be effective, should be 
movable, as a boulder or other obstacle 
falling in the path of a stream high 
up on the talus will often divert the 
stream many feet from its former bed, 
and leave the culvert high and dry. 
The track is ballasted with rock bor- 
rowed from the talus over most of the 
line. The ties are of cedar, except on 
steep grades, where oak was used, and 
the rails, rolled by the Carnegie Steel 
Company. weigh 60 pounds to the 
yard. No attempt was made at 
mathematical alignment, as the road- 
bed followed the irregular outiine of 
the natural slope. 

Construction from the Buttery Ele- 
vator to the city of Niagara Falls was 
much more difficult than upen the 
lower five miles of the road. South 
of the elevator began almost vertical 
cliffs, extending from the top of the 
escarpment to the rapids below and 
continuing for a distance of about 
one half of a mile to the railroad 
suspension bridge. Drills and men 
were lowered over the cliff to the first 
ledge, about 100 feet above the grade 
line, and blasting operations carried 
on mostly by hand, as it was difficult 
to get steam drills into position. The 
blasts were fired usually at noon, and 
huge quantities of rock were thrown 
into the river, disappearing beneath 
the tumbling waters of the rapids 
below, without appearing in any way 
to obstruct the stream or to change 
in the slightest degree the form of the 
waves. ‘The vertical cuttings averaged 
nearly 100 feet, and, estimated 
roughly, fully 100,000 cubic yards of 
rock were thrown into the river from 
this section. 

At the site of the Van Horn ele- 
vator a deep recess in the cliff formed 
a bay, across which an attempt was 
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made to construct a roadbed in the 
swift current of the rapids. ‘This ex- 
periment I believed would be futile, 
as a powerful stream of water was 
constantly discharged upon the em- 
bankment, diverted from the main 
eurrent by a high boulder of Niagara 
limestone resting in the channel, about 
50 feet from the cliff. It was evident 
that this bay had been excavated by 
the same powerful hydraulic agency, 
and it was useless to attempt to place 
in its way any structure less substan 
tial than the cliff which it had cut 
out. During a period of extreme high 
water in the Spring of 1897, when the 
river rose 19 feet above its ordinary 
level, most of this embankment was 
washed away. In its place, rough, but 
heavy, longitudinal walls were built 
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was raised vertically about 15 feet. 
Between the incline and the canti- 
lever bridge heavy walls were put in 
to hold back the loose rock on the 
inner side of the track, and retaining 
wails built on the outer side to pre- 
vent encroachment upon the head- 
race. 

Permission was obtained from the 
Michigan Central Railroad to build 
abutments on both sides of the canti- 
lever bridge piers and a central pier 
in front of and between their piers. 
The underlying material at this point 
is composed ef very large boulders, 
upon which rest the foundations of 
the cantilever bridge, between which 
and the deep waters of the river there 
were but 13 feet in which to pass. 'l’o 
prevent possible danger to the bridge 


the southern end of Second street 
connection is made with the Niagara 
Falls Street Railway and thence over 
the tracks of the latter company to 
Prospect Park. The under-crossing 
of the Central is made at an angle of 
55 degrees: the bridge is of trough- 
girder type and carries at present five 
tracks. 

When 1896 arrived all our efforts 
were concentrated upon construction 
above the Buttery Elevator, and this 
section, too, when nearly completed, 
was given over to operation in much 
the same incomplete form as was the 
lower. It was expected that im- 
mediate earnings would be so great 
that a goodly portion of them could 
be applied to completion of the work, 
but receipts proved disappointing, 
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to resist the encroachment of the cur- 
rent; spaces between the walls were 
refilled with stone and a stout timber 
trestle built to carry the tracks. In 
the Spring of 1898 this structure was 
swept away, after which the company 
determined to do what it might prof- 
itably have done at first, and the old 
elevator shaft was removed, the cliff 
blasted away, and a shelf made of suf- 
ficient width for a single track. ‘Three 
timber cribs, each about 60 feet in 
length, protect the roadbed at critical 
points above this bay. 

_ Beneath the railroad bridges a com- 
bination of difficulties was met. A 
small water-wheel under the suspen- 
sion bridge, which furnished power 
for a flour-mill at the top of the bank, 
was rearranged to permit building the 
roadbed, the transmitting cable raised, 
and a portion of the tail-race changed 
and a retaining wall built to hold the 
embankment. Near this point is an 
Inciined railway, the floor of which, 
resting directly over the center line, 


Proposep Power Howse. 


foundations, blasting was prohibited 
within 100 feet on the south side and 
50 feet on the north. No soundings 
could be obtained on account of the 
swiftness and great depth of the cur- 
rent. Within this limited area. hedged 
about by restrictions, construction was 
made doubly inconvenient. 

From the bridges to the top of the 
high cliff, a distance of nearly a mile, 
the tracks are laid on a slowly ascend- 
ing grade up the talus for about 3,500 
feet; thence entering the cliff and 
passing through a thorough cut 60 
feet deep at the lower section, rising 
continually until the top of the bank 
is reached. The average gradient is 
four and seven-tenths, the maximum 
six and four-tenths per cent, and the 
total elevation overcome, from the 
bridges to the top, is just 200 feet. 
Passing beneath the New York 
Central tracks, the line swings sharply 
to the right and, paralleling the 
Central fora few hundred feet, reaches 
Second street in Niagara Falls. At 


and all further work was suspended, 
excepting such as was necessary to 
clear the track of slides and provide 
for maintenance. As the outcome of 
business complications the owners of 
the road were obliged to relinquish it 
a few months ago, and it passed into 
the hands of a receiver. Reorganiza- 
tion of the company is now being 
undertaken, and I am engaged in 
making the necessary repairs, which 
amount to a reconstruction of the 


road, as considerable damage had 
been sustained by the track from 


slides, and by the roadbed from the 
action of the river. 

A fall of rock that occurred some 
weeks ago—accounts of which have 
appeared in the technical journals and 
in the daily papers, and called an 
avalanche—was greatly exaggerated. 
Before the road passed into the hands 
of the receiver I had recommended 
that some of the overhanging Niagara 
limestone just above the Buttery 
Elevator be removed by blasting, as it 
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seemed to be insecure. The railroad 
was shut down: all people were 
warned not to walk upon the tracks, 
as it was intended before beginning 
operation to remove ail overhanging 
rock which appeared to be dangerous. 
sv reason of some blasting that was 
going on near by, within 100 feet of 
the point in question, where the city 
was excavating for a sewer, two large 
pieces of limestone were dislodged, 
falling between the tracks and the 
cliff without doing damage. A few 
davs later our superintendent blasted 
and threw off into the river the large 
boulders, which now rest in the 
margin of the rapids just outside of 
the tracks. A considerable amount 
of loose material, of course, fell with 
the boulders and covered the road for 
a distance of about 200 feet, a depth 
of from three to five feet. This was 
easily removed, and when taken away 
it was found that the rails were cut in 
several places, but that no great dam- 
age had been done, except to the 
lower portion of the shaft of the 
elevator, the casing of which had been 
carried away. Where these large rocks 
now stand in the river some difficulty 
had previously been found in main- 
taining the embankment, owing to 
the heavy current thrown against it, 
and a retaining wall about 400 feet 
long had been resorted to for pro- 
tection. With great good fortune 
these iarge rocks now stand directly in 
the way of the heaviest attack of this 
current, and the retaining wall is no 
longer necessary. In general it may 
be said, in regard to falling rock, that 
it comes down only in the early 
Spring months, when, under the new 
management, it is not intended to 
operate the railroad. 

Since the opening of the road in 
1895 to the present time 1.0 passenger 
or employé has ever received injury 
from falling rock. I was daily over 
the road during the construction, 
and have since been frequently from 
the Falls to Lewiston and return, 
both on ears and on foot, and have 
never seen a rock fall. It is my 
opinion that, with due care, the 
maintenance of this railroad need not 
be excessively expensive, and that the 
same safety of operation can be ob- 
tained as is secured on any mountain 
road. 

There is no other electric railroad 
in the world that carries its passen- 
gers through scenery of such wild and 
rugged grandeur. ‘The trip from 
Niagara Falls to Lewiston brings the 
traveler in the closest touch with the 
mighty Niagara. The whirlpool and 
the rapids, the crags and cliffs tower- 
ing high above, combine to produce a 
spectacle as wonderful as the great 
cataract itself, and far more awe- 
inspiring to most visitors, whose 
emotions are well expressed by Howells 
when he writes, ‘*One always ex- 
periences a vivid emotion from the 
sight of the rapids, no matter how 
often one seesthem. . . . I had 
schooled myself for great impressions, 
but I had not counted upon the 
rapids taking me by the throat, as it 
were, and making my heart stop. | 
still think that the rapids are the 
most striking part of the spectacle,” 
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New Telephone and Telegraph 
Companies. 
WALSENBURG, CaL.—A telephone 
line from this place to La Veta is 
now a probability. 





ASHLAND, OHIO—A new telephone 
line is in process of construction from 
this place to Greenwich. Ohio. 


CananpaiGua, N. Y.—The On- 
tario Telephone Company has been 
incorporated, with $10,000 capital 
stock ; directors, KE. C. Church, Can- 
andaigua; H. B. Housel, Naples; 
William H. Doyle, Bristol; John 
Ricketson, South Bristol; F. A. 
Jones, East Bloomfield. The new 
company has right of way through 
western Ontario County, including 
Canandaigua, and will connect with 
the Ontario & Steuben company’s 
line. It will have a metallic cireuit. 


INDIANAPOLIS, IND.—The Parke 
County Telephone Company has been 
incorporated, with a capital stock of 
$12,000; the directors are John L. 
Swain, D. M. Carlisle, Edward C. 
MeMurty, Andrew S. Russell, Albert 
Wheat, Jesse B. Connelly and Albert 
M. Adams. 

Iowa Crry, lowa—The City Coun- 
cil has granted a 25-year franchise to 
the Independent Telephone Company 
to construct and operate its system 
in Iowa City. 

DopGE, NeB.—The Nebraska Tele- 
phone Company has perfected arrange- 
ments whereby this place will be con- 
nected with the main line at Scribner 
to Omaha and will, it is thought, 
connect with their line at Schuyler. 
It is expected to have the line in 
operation within four weeks. 

Kinaston, N. Y.—The Delaware 
Valley Telephone Company has been 
incorporated, withacapital of $25,000, 
to construct a telephone line in Dela- 
ware, Chenango and Broome counties 
in this state and in Pennsylvania. 


PLATTSMOUTH, NeB.—'The Western 
Independent Long Distance 'Tele- 
phéne Company has been incorporated; 
capital stock, $100,000, The incor- 
porators are Charles C. Parmelee, 
Tom E. Parmelee, T. H. Pollock and 
T. H. Ewing. The principal business 
of the company will be to construct 
and operate a full copper metallic 
circuit to all of the larger towns in 
the state, the work of which will be 
commenced at once. 


GaLion, On10o—The Galion Tele- 
phone Company has been incorporated; 
capital stock, $30,000. 

Eaton, Onto—The United States 
Telephone Company, of Cleveland, 
has finished securing a right of way 
for a telephone line from Richmond, 
Ind., to Eaton. They will build the 
line as soon as material arrives. 


York, Pa.—The reorganization of 
the York Telephone Company is now 
completed, and the work of starting 
new extensions and connections is 
now under way. The reorganized 
company will have a capital of $400,- 
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000, as against $100,000 in the old 
company, and the difference will be 
put into these extensions and other 
improvements in the local system. 
The Laneaster system will soon be 
connected. 

FRANKFORT, Ky.— Incorporation 
articles have been filed in the office of 
the Secretary of State here by the 
Vanceburg Telephone Company, of 
Lewis County; the capital stock of 
the new enterprise is $500, and A, J. 
Steinand W. J. Stamper are the in- 
corporators. 


FARIBAULT, MInN.—The Home 
Telephone Company, of Montgomery, 
has bought the New Prague telephone 
with some of the Home telephone 
stock, and the two companies will be 
run together. This will give Mont- 
gomery connection with New Prague, 
st. John’s, Le Sueur Center, Lexing- 
ton and Heidenberg. Under the new 
management the jines will be put in 
order and the service improved. 

((REENEVILLE, TEN N.— A telephone 
line is being constructed between 
Greeneville and Cedar Creek, a dis- 
tance of about 15 miles. Twelve 
*phones will be operated on this line, 
with connection with the Greeneville 
system, 


New Electric Railways. 


MancuesTER,. N. H.—The New 
England Power Company, of Bcston, 
has bought the Manchester Street 
Railway and the Manchester Electric 
Company. 

ANveERSON, IND. — The Union 
Traction Company will build a line 
from Daleville, on the Muncie di- 
vision, to Middletown, seven miles 
distant, and from Orestes, on the 
Elwood division, to Frankton, six 
miles. The company will have 165 
miles of electric railway in operation 
by January 1. 


SoutH BETHLEHEM, Pa. — The 
Freemansburg ‘Town Council has 


granted the franchise for an electric 
street railway to the South Bethle- 
hem—Freemansburg Street Railway 
Company. 

TRENTON, N. J.—The White Line 
Traction Company, with authorized 
capital of $4,000,000, has been in- 
corporated to build and operate trolley 
lines anywhere in the state. ‘The in- 
corporators are Frederick Enges, Ed- 
mund A. Prudent and George Barker, 
all of Jersey City. 


Ware, Mass.—A_ franchise has 
been granted to the Ware Street Rail- 
way Company, who agree to build an 
electric line to West Warren to con- 
nect with the W., B. & S. line, on or 
before December 1, 1899. 

NENTA, OHLO—The Nenia & Cedar- 
ville Railway Company has been in- 
corporated to operate an electric rail- 
way; capital, $50,000; incorporators, 
C. P. King, J. W. Neff, M. Shoup, 
QO. Dodds, and others. 


Dresser, INb. — Capitalists are 
contemplating constructing an elec- 
tric line from Crawfordsville — to 
pissing through — this 


Hooperton, 


county at the Indiana Mineral 
Springs. 

Sr. Louris, Mo.—It is reported that 
a project is on foot for the construc- 
tion of another electric railroad in 
St. Louis County. This is to be 
a rapid transit line, and will extend 
from a point of the western city 
limits of St. Louis to Manchester. It 
will parallel the Manchester rock 
road the entire route. 

SaANDUsKY, On10o—The Sandusky. 
Milan & Norwalk Traction Company 
has been incorporated by the Secre- 
tary of State with a capital stock of 
$400,000. 

PALMER. Mass —The_ selectmen 
have granted a franchise to the elec- 
tric road from this place to Gilbert- 
ville, which takes in a corner of New 
Braintree. 

West Exvizapetu, Pa.—'The West 
Elizabeth & Dravosburg Street Rail- 
way Company has been incorporated ; 
capital, $12,000; incorporators, A. M. 
Pierce, A. P. Dean, of West Elizabeth; 
A. G. Wilson, of Coal Valley; S. A. 
Bryce, R. M. Curry, of Elizabeth. 


ALLENTOWN, Pa.—The Allentown 
& Coopersburg Street Railway Com- 
pany has been incorporated ; capital, 
$50,000 ; incorporators, W. J. Saeger, 
J. L. Schwartz, P. F. Connor, J. W. 
Crader, H. E. Crilly, all of Allen- 
town. 


CHARLESTON, W. Va.—A charter 
has been issued by the Secretary of 
State to the Ohio Valley Electric 
Company, which will build an electric 
railroad from Iluntington to Catletts- 
burg, Ashland and Ironton. The 
principal oftice will beat Huntington. 
The capital stock is $1,000,000; the 
incorporators are all Huntington 
parties. 

LATROBE, PA.—The Latrobe Street 
Railway Company has been incorpo- 
rated ; capital, $18,000; incorpo- 
rators, J. M. McFadyen, J. B. Ander- 
son, J. Peters, J. C. Head, J. Eaton, 
all of Latrobe. 


New Incorporations. 

New York, N. Y.—The Electrical 
Construction Company, of this city, 
has been incorporated, with a capital 
stock of $10,000. The directors are 
Charles Fleming, L. L. Lancaster and 
John H. Murphy. 


CINCINNATI, On10— The Central 
America Commercial Company, whose 
headquarters are in the Pike Building, 
has been incorporated. ‘The company 
is for the purpose of doing a general 
commercial business, to secure con- 
cessions in Central and South America, 
and to build and operate electric light 
and power plants, telegraph lines and 
street-car lines. Its capital subscribed 
is $150,000. Incorporators, Charles 
W. Beck, John W. Wolfe, W. F. Rod- 
ney and EK. L. Maynard,of Cincinnati, 
and John H. Pennington, of Chicago. 


Boston, Mass —The National Light 
Storage Battery Company has been in- 
corporated to manufacture and deal in 
storage batteries; capital, $1,000,000: 
incorporators, J. A. Sullivan, E. L. 
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Tierney, S. L. Stackhouse, G.I). Alden 
P. R. Mansfield, all of Boston, Mass, 


CuicaGo, ILL.—The Illinois Tele. 
phone Construction Company, with g 
apital stock of $500,000, has been in. 
corporated ; Albert G. Wheeler, Ka. 
ward J. Judd and Louis J. Behan, in. 
corporators. 


Cuicaao, ILt.—The F. & H. Com. 
pany has been incorporated to manu. 
facture car equipments, furnishings 
and specialties; capital, $2,000; incor. 
porators, Franklin B. Hussey, ¥, 
Adelbert Dewees, William A. Vincent, 


Cuicaao, [Lt —The Columbia Elec. 
tric and Manufacturing Company has 
been incorporated to manufacture 
electrical machinery and apparatus; 
capital, $10,000; incorporators, Morris 
M. Neurath, George M. Mayer, Emil 
A. Baseur. 

New York, N. Y.—The Sawver- 
Man Electric Company,with a capital 
stock of $125,000, is licensed to do 
business in Illinois, with a capital stock 
of $12,000. 

New York, N. Y.—The Hobbs 
Telephonic District Messenger Elec. 
tric Manufacturing Company has been 
incorporated; capital, $500,000; incor- 
porators, G. E. Brown, of Newburgh; 
J. D. Hobbs, of Jersey City, N. J.; 
W. R. Brown, A. M. Loury, of New 
York city; C. R. Callahan, of Hack. 
ensack, N. J. 


Electric Light and Power. 


Ev.iswortH, InpD.—The Ellsworth 
Klectric Illuminating Company and 
the Ellsworth Water Company have 
consolidated under the name of the 
Ellsworth Light and Water Company. 
The transaction includes property 
valued at $130,000 to $150,000. 


STRASBURG, Pa.—Lively Brothers, 
of Lancaster, have received a contract 
from L. J. Bair to install the entire 
electric light plant which is to light 
this place and Quarryville. 

PLAINFIELD, N. J.—The North- 
western Power and Transportation 
Company has been incorporated. The 
New Jersey office of the corporation 
is at 103 East Front street, this city. 
The capital stock authorized is $500- 
000; the incorporators are, Francis 
A. Cokefair, 98 shares; Clarence L. 
Murphy, one share, and Francis J. 
Blatz, one share, all of Plainfield. 


Renrrew, Ont. — The Renfrew 
Electric Light and Power Company 
is being organized, with a proposed 
capital stock of $50,000, of which 
about one-half has been subscribed 
already. The new company will em- 
brace at least one of the existing 
electric lighting companies, and vil 
undertake to supply power as well # 
light. This new company is 1n Col 
nection with the development. of the 
water-power of the Bonnechere, @ 
this place. 


Increase of Capital. 


Boston, Mass.—The Edison Elec: 
tric luminating Company has filed 
petition asking permission to increase 
its stock, so as to produce $750," 
for a large extension of the business. 
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Electric Power Transmission. Dynamos, Motors. 
Electric Light Plants. Electric Supplies. 


NEW ENGLAND ENGINEERING CO., 
WATERBURY, CT. 
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POSSOSOSSOSSSOOSOOOSOSHOOOSOO OOOO OOOOOD POSSOOOSOSOSHOSHSOSSOSOSOSHOSOHSSOOOOOOOOD 


“HARTFORD” ROSETTES | c= eS 
For Cleat, Concealed and Moulding Work. | <a BU LLOCK 
Approved by the NATIONAL BOARD OF FIRE UNDER WRITERS EN G | N E TY Pp 
. bt CAP AND BASES INTER- | GENER? ATORS 


CHANGEABLE. 


POSITIVE LOCK and SURE 
CONTACT. | 


CAP CAN NOT BE LoOS- | 
ENED OR CONTACT LESS- 
ENED BY SHAKING OR PULL- 
ING ON THE CORD. 


The Hart Mfg. Co. 


BE etceenm ne HARTFORD, CONN. 


The CLARK” WIRE 


FOR SWITCHBOARD, RAILWAY 
“CLARK WIRE” AND MOTOR USE. 


‘ll sizes of stranded and flexible wire 
and cables with Clark’s insulation. 














SEND FOR BULLETIN No. 0734. 





Inspector Boston Fire Paderwriters: Union says: m4 thoroughly rellable and 


urable wire in every respec 
The Clark wire has been before the public. and in use, for the past 10 years, and has met with 


our net prices are as low, if not lower than any other first-class insulated wire. We shall be pleased to | Bu LLOCK FLEC ] RIC M it C0 


universal favor. We guarantee our insulation wherever used, Aerial, Underground or Submarine. and 

mail Catalogues, with terms and discounts for quantities. CINCI | NATI.O 
EASTERN ELECTRIC CABLE COMPANY, ies) 

HERBERT NM RUSPIS. President and Bicetricans 61-63 Hampshire St., BOSTON, MASS. 








FIFTH EDITION-EIGHTH THOUSAND. :2mo, cloth, 210 pp., 100 illustrations. 
THE 


Practical Management of [Dynamos and Motors 


By FRANCIS B. CROCKER, 


PROFESSOR OF ELECTRICAL ENGINEERING, COLUMBIA COLLEGE, N. Y.; MEMBER OF THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS; PAST PRESIDENT OF THE 
NEW YORK ELECTRICAL SOCIETY ; 
AND 

SCHUYLER S. WHEELER, D. Sc., 

ELECTRICAL EXPERT OF THE BOARD OF ELECTRICAL CONTROL, NEW YORK CITY; PAST VICE-PRESIDENT OF THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS; MEMBER 
AMERICAN SOCIETIES OF CIVIL AND MECHANICAL ENGINEERS, 

WITH A SPECIAL CHAPTER BY H. A. FOSTER. SENT. POSTPAID ON RECEIPT OF PRICE, $1.00. 
ADDREss: ELECTRICAL REVIEW PUBLISHING COMPANY, Times BuiLpinc, NEW YORK CITY. i 
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ELECTRIC LIGHT AND POWER. 


VALUABLE ELECTRICAL BOOKS. 


Allsop’s ‘‘Practical Electric Light Fitting;” a treatise on electric 

light wiring and Giting. Priod. .....0.scccsssscenecceevesers $1 5 
Noll's “How to Wire Bunldings: Price. sens. .2300 000 00 oes 1 50 
Crocker-Wheeler’s ** Practical Management of Dynamos and Motors;” 

description and directions. Price .....-..0-.e see ee eee eee es 1 00 
Buckley’s ‘‘ Electric Lighting Plants;” cost and operation. Price, 2 00 
Crocker’s ‘‘ Electric Lighting; ” for the use of electricians, students 

and others interested in the installation or operation of electric 

lighting | ee ere eee Tey eee ery te 3 00 
Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 

of the Edison er rr rs ere 50 
Unwin’s ‘‘ Development and Transmission of Power from Central 

Stations;” a new and timely book. Price.................... 3 50 
Bell's ‘‘ Electric Power Transmission ;” a practical treatise for prac- 

| ee ee err er TT Tre re rere 2 50 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 1 50 

ELECTRIC RAILWAY. 
Perry’s “‘ Electric Railway Motors ;” their construction, operation 

et A, - TOUR ssiiins sein baw ine awe cen caeen Le eees 1 00 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 

Strect Railway Engineers.” Price... 0.0.20 20cscesevsvvcsse 1 00 
Trevert’s ‘‘ Electric Railway Engineering; embracing practical 

hints upon power-house, dynamo, motor and line construction; 

for Che mee of aludomie., FTI... a ssc ccccas cess seen casecess 2 00 

TELEPHONE. 
Allsop’s ‘*Telephones: Their Construction and Fitting.” Price...... 2 00 
Hopkins’s “‘Telephone Lines and Their Properties;” ” design and con- 

BiamchOn Ol City dines, ACR. 6. no nein ee eins cinass so aeisssneee oe 1 50 
Poole’s ‘‘ Practical ‘Telephone Hand-Book.” New edition. Price... 1 50 
Webb's ‘Telephone Hand-Book.” Price. ...... 2.005. csesessnsees 1 00 
Haskins’s ‘Telephone ‘l'roubles and how to Find Them ;” a com- 

plete hand-book for telephone inspectors. Price.............. 25 
Bennett’s ‘Telephone Systems of Europe;” new and very complete. 

og OE PTC TET T ORT TET TT eT OTe Tre 4 50 
Preece & Stubb’s ‘‘ Manual of Telephony.” Price................. 4 50 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... ....... 1 00 
Cary’s ‘“‘ How to Make and Use the Telephone.” Price.......... 1 00 

X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price..............0.: fi 
Thompson’s ‘‘ Roentgen Rays and Phenomena of the Anode and 

OEE °° et ETS ETN ITS 1 50 
Morton & Hammer’s ‘*‘ The X Ray, or Photography of the Invisible.” 

RNAOD A155 si inizioeiplalnlel oS ieee PIs Ss Seeks oaks oe Satara ye 50 
Trevert’s ‘‘ Something about X Rays for Everybody.” Price........ 25 
Norrie’s “‘Ruhmkorff Induction Coils.” Price................... 50 

MISCELLANEOUS. 

Uushing’s “Ginmdard Wiring.”  Pvi00 oa siss.ic ek cence ess sean vess 1 00 
Thomson’s ‘‘ Dynamo Electric Machinery. ’ RPMCEeic5 oa Nees ee 6 00 
Meadowcroft’s “‘ A B C of Electricity. MICE a aioe cre secioce ciee 50 
Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 

High Frequency *—A Lecture with biographical sketch. Price. 1 00 
Edison’s “Life and Inventions ;” by W. K. L. and A. Dickson. 

CLC en Cee ee MOC TSO OTR tacos ono: 4 50 
Trevert’s ‘‘ How to Build Dynamo Machinery.” Price............. 2 50 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs.” Price... 1 00 
Benjamin’s ‘‘ Age of Electricity—From Amber-soul to Telephone.” 

BER 08 5 58s ook ee pe Siw ee ene aoa SS nae elaayeaee eee 2 00 
Foster's ‘‘ Central Station Bookkeeping.” Price.................. 2 50 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 

eR iicieadvneteens sin metinen eieens ated mie eae gan eeee 5 00 
Replogle’s ‘‘ Electricity and Water-Power. mew. Pris... «0.9% 1 00 
Ayrton’s ‘Practical Electricity;” for first year students of electrical 

engineering. New. Price... .... 0.000006 cessecerececeesvees 2 50 
Grier’s ‘‘ Note-Book of Wiring Tables;” How they are made, and 

ROW GO A188 TCM, NCE ss cis oes sae erie wien pee we Nereis wioewie' 1 00 
stawkin’s *‘ New Catechism of Electricity.” Price....... 2 00 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Box 2339, 41 PARK ROW, 


NEW YORK. 





PATENTS tirncns: 


Solicitor of Patents, 
Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com. 
of Patent 


missi 








~—_ attention given to all matters before the 
one ae and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest otis ‘action and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you “an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 
WASHINCTON, D. C. 








YOU CAN GET A PATENT 


For any invention. Send me particulars 
= rough sketch for advice, free by return 
mai 


IMPORTANT to have your attorney 
at Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Solicitor, 
1427 F STREET, N. W., WASHINGTON, D. C. 


The STEWART 


Combination 
socket 
Handle and 
Adjuster. 

















It speaks for itself. 
Send for Sample. 
Takes all strain 
from the 

socket connections. 


METAL FERRULE. 


FRANK H. STEWART & CO. 


7th and Filbert Sts., Philadelphia, Pa. 





JUST 
WHAT 
YOU NEEO 


The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and renewing 

Incandescent Lights situated 
in high places. Made to fit 
any candle-power bulb of 
any standard make, 
JUST WHAT IS NEEDED 
for Hotels, Depots, Halls, 
Theatres, Public Buildings, 
Street Lights, Stores, Fine 
Residences, Ete. 

Send for description and 
prices. 





MANUFACTURED AND FOR SALE BY 
Incandescent Electric Light Manipulator Co. 
Room 800 
{16 Bedford St., BOSTON, MASS. 





DESIGNERS 
ENGRAVERS 


By ALL METHODS 


Electrical Machinery 


and Apparatus 
A SPECIALTY 


GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 








IF THE BEST IS NOT TOO 
GOOD FOR YOU 


YOU WILL BE SATISFIED WITH 


on Selephone Pagazine 
---FOR 1899... 


If you are interested in the operation or 
Construction of Exchanges, Line Construction, 
Interior Wiring, Modern Exchange Apparatus, 
Telephone Troubles and How to find them, or 
in any other branch of Telephony, send us 
A DOLLAR BILL with your name 
and address and 
the Magazine will reach you regularly for 
a year. 

Sample copies free. 

Special rates to Agents and Clubs. 





Electrical Engineering 
Publishing Co. 


Monadnock Block, CHICAGO. 





NEWSDEALERS SELL IT. 
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tenth A applic: 
Our NEW IMPROVED BATTERY keeps the 


American Electric Vehicle Co.% 


IN THE LEAD — PIONEERS ALWAYS 


56-58 West Var Buren of 
fod alier-¥ 40a om 


Tale made] am OF: he- ied 400-1 
of Carriages 





ALL VOLTAGES 





YAMOd-A TGNVD ANV 





Dixon’s Pure Flake Graphite 


is a Blessing to Every 


Engine Room and Machine Shop. 
A small quantity added to any Oil or Grease haat creases its lubricating value and makes 
ture. 
Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


the finest Cooling 





Kansas in the 
Philippines 


Is making a reputation for courage 
and patriotism that stirs our blood. 


Kansas in the Cornfields, 


Wheatfields and orchards has al- 
ready madea reputation for gigantic 
yields that astonishes the world. 
Oil wells, coal, lead and salt mines 
furnish a basis for industrial devel- 
opment. Send for free copy of 


“What's the Matter 


With Kansas?” and for informa- 
tion about homeseekers’ excursion 
tickets via Santa Fe Route 


Address General Passenger Office, 
The Atchison, Topeka & Santa Fe Railway. 
CHICAGO. 





PRICE 
25 CENTS. 


“How to Become | 
an Electrical ak mn 
Engineer,” _» Size. 


Prize essays giving practical advice to young men 
deciding upon a career. List of colleges teaching 
electrical engineering. Address 


Electrical Review, Times Bldg., N. Y. 


| 





Spanish-American War 
Panorama and 
Greater America 


is one of the war books which is likely to 
be in continuous demand. It is a pano- 
ramic record of the triumph of Yankee 
Doodle. The eagle flaps his wings on 
every page, and ‘‘Old Glory” waves around 
and above every scene. Prominent officers 
connected with the war are here portrayed, 
as Well as many of the ‘‘men behind the 
guns.” Military life is pictured to the eye, 
from recruiting to guard mount = and 
skirmish line. Nor is the ludicrous omitted. 
The company cook receives the attention 
due to his importance ; the mess is shown; 
cavalry scenes are given ; ; the hospital ar- 
rangements are depicted ; the heroines of 
the Red Cross service are displayed ; street 
scenes in Havana, Santiago and elsewhere 
are unrolled; the new citizens or subjects 
(which are they ?) of Uncle Sam appear 
and disappear as the leaves are turned. 

In a word, the gazer visits the new lo- 
calities and sees the tumultuous new life, 
without the risk or expense of a_ sea 
voyage. 

The Album is 51gx8 inches, weighs 12 
ounces, printed on finest coated paper. 

Mailed to any address in the United 
States, Canada or Mexico, for 12 cents to 
cover postage and packing. Copy may be 
seen at any ticket office of the Big Four 
Route. 

Order at once, as the edition is limited. 
Lyncu, General 
Big Four 


Address WARREN J. 
Passenger and Ticket Agent, 
Route,” Cincinnati, Ohio. 

Mark envelope ‘‘ War Album,” 
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THE ONLY WAY 
TO REACH 

THE READERS 
OF THE 








lectrical Review 


IS THROUGH THE 


lectrical Review 


ITS READERS 
ARE WORTH 
REACHING, TOO. 


A REQUEST TO 41 PARK ROW, NEW YORK, 
WILL BRING FULL PARTICULARS. 
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CHAPMAN VOLTAGE REGULATORS 


For ALTERNATING or DIRECT CURRENT SYSTEMS. 


Insure STEADY LIGHTS in spite of CHANGING SPEED and VARYING LOADS. They COMPEN. 
NATE for LINE LOSS and automatically keep a constant Voltage at any chosen center of distribution, however 
distant. Write for particulars. 

We also manufacture Water Motors, Electric Motors and Dynamos in the Bipolar and Multipolar types. Copper 
Mills with water and electric attachments. 








REGULATORS SENT ON SO DAYS’ TRIAL. 


L..... BELKNAP MOTOR COMPANY, 


PORTLAND, = = = WAIN E:. 








Branches : Boston, New York, Philadelphia, Chicago, St. Louis, Milwaukee, Toledo, Denver, San Francisco, 


| MAKE 

MACHINE MATCHLESS ELECTRIC LIGHTER! ““ex= 

rs QuIOoK. 
ACENTS WANTED. Electric Light or Battery Current. 
OOLS Endorsed by Fire Underwriters. A practical Electrical Novelty. 
Sells at Sight. eae ar Sceoten ae TRADE. 
OF THE MOST nk alam 

ee IMPROVED TypEs| STANLEY & PATTERSON, Sszvsi "sist... 32-34 Frankfort St., New York, 


MILLING MACHINES 


Plain, Universal, Vertical, Lincoln, 
Double Face, Duplex, Hand. 


SCREW MACHINES 
With all Combinations of Attachments. 


S—— TAPPERS : LATHES, PUNCHES 
Plain, Automatic, Vertical, Horizontal. yp? NS HE AR s : 











Shapers, Drill Presses, Lathes, Profilers, Gear ee 
: ; s Cutters, Spring Coilers, Forming Machines, ; 
J6é-inch Adjustable Crank Shaper. Cutter Grinders, Etc. Write for Catalog. WwW. C. YOUNC MFC. co., 
Box 1123, WORCESTER, MASS 
4 y SPRING AND VARICK STS., ee : : 
Ih Add 5 ae y ; 
The Garvin Machine Co., *° aN? va nS ce 


PHILADELPHIA: The Garvin Machine Co., 51 North Seventh Street, Philadelphia, Pa. 
BERLIN: Deutsche Garvin-Machinen-Fabrik, Aktiengesellschaft, 17 Burg Strasse, Berlin C, Germany. 


CARY SPRING WORKS, | 
Ci 240 & 242 WEST 29th STREET , 
Va; WIRE and SPRINGS For RENT. 
For Machinery, Motors, Clocks, 











machinery, motors, ciecks,| WM vim SppINGS 


Electrical Purposes. CIES 
For Electric Indicating and Recording 
Qauges, Steam Cauges, etc. 














LARGE double sta- 


RUBBER COVERED = | ie; ane sane ane 





= ore CABLES Z Aires peiiedade 7 harness room and four 
VERY SERVICE. alee ae bat 
EVAR ELAS OEY | living rooms for coach- 
For Underground, Aerial and Submarine 
use, “Safety” wires and cables have the in- Non-Magnetic Hair Springs of Phosphor-Bronze | MAN above. Centrally 
dorsement of some of the largest users in the United States. and other non-magnetic metals. . 
Write for our booklet containing the experience of users. > Spge t ay ae ae located in Newark, N. J, 
THE SAFETY INSULATED WIRE & CABLE CO., || | F. N. MANROSS, Forestville, Gonn. | °" East Kinney Alley. 


225 to 239 West 28th Street, New York. 
LEONARD F. REQUA, General Manager. 


Rent low. 


Address R H. 


FOREST City ELectric ROLL DROP COMMUTATOR BARS Care of 
CLEVELAND O. HAVE STOOD THE TEST OF TIME national 
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: There Is No Higher-class 
_India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Widely Used, Universally Liked, 
Specified in Best-grade Installations. 


The India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 
J. W. GODFREY, Manager Sales, 
15 Cortlandt Street, New York. YONKERS, N.Y, 
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Sawyer-Man 
INCANDESCENT LAMPS 


give better satisfaction than any other lamp on the market. 


All principal Supply Houses. Sawy er-Man Electric Co., 
Allegheny, Pa. 











175-c. 


BUCKEYE is 


LAMPS 
—~— OUALITY UNEQUALED.W——— 


TEE ESVCkEVvE ELEBeCrTRiIicC See 
11 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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CAN WATER-WHEELS BE GOVERNED? 


If you will give us a description of your water-wheels and 
how they are set, we can refer you to a plant similarly arranged, | 
where our governors are in use. Our governors are now being | 
used to regulate over 


SEVENTY-FIVE THOUSAND HORSE-POWER 


of water-wheels in this country alone. We sell our governors | 


with a POSITIVE CUARANTEE 
that they will give a better speed regulation than any other 
make of governor. 


LoMBARD WaTER-WHEEL GOVERNOR Co., 


61 Hampshire Street (Roxbury District), BOSTON, MASS. 





Highest Grade Goods Only. 


TABER & MAYER 60. 


We are manufacturers, and not only sell complete 

telephones, but everything pertaining thereto. 
Our special telephone parts, switches, pushes, 
transmitters and receivers are in great demand. 
Be sure and get our prices on these parts. 
especially our three styles of transmitter. 





506 Atlantic Avenue, 
BOSTON. 





WHEELER REFLECTORS, 


| 
| 











No.85. 


| Silver-Plated, Corrugated Glass Window and Picture Reflectors. 

This style finds use where a compact and unobtrusive reflector is required for 
| window illumination. It is placed at such an angle that the light will be thrown down 
to fill the window, giving a strong, even light, the source of which can not be discovered 
from the sidewalk. 

For Picture Lighting this style of reflector is sometimes finished inside 
with white enamel, a less powerful light being desirable for many pictures. 
Both styles are made to order, in lengths to suit customers. 


SILVER-PLATED MIRROR REFLECTOR. 





No. 564. 


Lined with silver- 


For use where a powerful light is wanted on a small space. 
Excellent 


plated, mirror-plate glass. It increases the light from twelve to fifteen times. 
for show-windows, machines, work benches, ete. 

Send for catalogue, illustrating every variety of reflectors, with prices and all 
information. 


WHEELER REFLECTOR CO., 


BOSTON, MASS. 








OUR 





Electric Construction and Supplies, 


HIGH-TENSION STREET FIXTURES. 


NEW HIGH-TENSION STREET FIXTURE is as perfectly insulated as 


any part of a circuit, the head being separated from the supporting arm by a double 
petticoat glass insulator. 

NO DANGER of wire being grounded through imperfect insulation as is the 
case when a fixture depends entirely on a light covering of the wire. 


Write us for further description. 


Manufactured only by 


KF. WwW. MESERWVE, 
South Framingham, Mass, 





pevpaia 910.49 perurn 


VIA THE WABASH. 


The Wasasi will sell tickets, Chicago | 

to Philadelphia and return, September 1 to 

4, as above; other tickets, a little higher, ¥ 
giving greater privileges. Write for par- 
ticulars, 


Ticket Office, 97 Adams Street, Chicago. 


DROP 
FORCED 
COMMUTATOR 
BARS. 


“TRUE TO GAUGE.” WHITNEY ELECTRICAL INST. C0. 


MACHADO & ROLLER, 


The Billings & Spencer CO.,|203 Broadway, New York City, 


HARTFORD, CT GENERAL SELLING OFFICE. 
] . 








An Accurate, Permanent 


NOT A CAUCE. 


MADE IN THE FOLLOWING RANGES: 
VOLTMETERS, 0 to 3,0 to 5, 0 to 10, O to 16 Volts. 
AMMETERS., 0 to 150 Milamperes, 0 to 500 Mil- 

amperes, and 0 to 1000 Milamperes. 





Magnet Voltmeter....: 


| HORSELESS CARRIAGE 
WANTED. WANTED, 


Lathe, 36 inches or larger’ A — ge CAR. 


by 14 or 16 feet, complete RIAGE, capable of seating 


‘four persons. Open or en- 
— a oe closed—will select. Address, 


price and send full particulars stating prices and enclosing 


with cut or photograph to| illustrations. 


New Jersey & Penna. Concen- Prosar via Steam Gar- 


trating Works, Orange, N. J. HM. HUBBARD 
Care ELECTRICAL REVIEW, New York. 
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SHAPE oR Decree oF Hanoness, FOR ALL PURPOSES, 
BAKER & CO., 


408-410-412-414 N. J. RAILROAD AVE. NEWARK, N. J. 
NEW YORK OFFICE, 120 LIBERTY STREET. 

















Scrap and Native Platinum Purchased. 








THE 


ON his 








COLUMBI DRY CELL... 


Is the BEST on earth. 
Fiwe paisa sizes. 


PARTICULARS, PRICES, AND OUR 70- -PAGE CATALOGUE FOR THE ASKING. 


National Carbon Co., 
$65 Highland Avenue, 





Cleveland, Ohio, 








STANDARD 


ELECTRICAL COMPOUNDS. 


ARMATURE AND FIELD-COIL 
VARNISH. 


INSULATING TAPE. 
RUBEROID MOTOR CLOTH. 


The Standard Paint Gompany, 


Chi Office, 
Chicago Ommice, =» 1.83 JOHN STREET, N. Y. 





Write for 
Particulars. 























NON-CORROSIVE. CONVENIENT. 
EFFECTIVE. 


HEAT JOINT, RUB —— WITH a wkd =: 


ris ppubapy eater 
vor vidu 


ALL EN round sticks, six inches lo’ one inch in 
| eandboard hee It isis pated a by suunply 
“ 1e der 
ne rails 
th os we ng os yas the stic “k 
= - carr oy be ut in the 
da 
Ss 7 IGK. Aiwa ready 


MANUFACTURED EXCLUSIVELY BY 


pce = Aes coO., 


1335 Columbia Avenue, : Chicago. 







N. B.—Di idiyo ver spill yor acid bottle? 





NowEL.ty E.ectric Go., 


PHILADELPHIA, 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.’s Ship Cored Carbons.: 


ELECTRICAL SUPPLIES OF EVERY KIND. 


PA. 


Agents for 





for use. | 


DIXON'S CRAPHITED WOOD GREASE 


FOR TROLLEY CAR GEARS. 
| ABSOLUTELY PREVENTS NOISE AND DOES NOT 
OOZE OUT OF GEAR CASE. 
“LASTS THREE TIMES AS LONG AS ANY OTHER LUBRICANT.” 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 





THE WYCKOFF CREOSOTING CO., 


WILLIAMSPORT, PA. 


MANUFACTURERS OF 


WYCKOFF WOODEN CONDUITS 


Also Poles and Cross-Arms. 


KARTAVERT 


FIBER: FIBER: | 2 @ 3 =>) - ae 
HARD AND FLEXIBLE. IN SHEETS, RODS AND TUBING. 


For ELECTRICAL and Mechanical purposes, Railway dust guards, Washers and 
packings. 








MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO., 


Pr. O. BOX 625. 


Wilmington, Dal. 














“SHIP” 


HIGH-GRADE CARBONS will give a brilliant 
and steady light of highest efficiency without 
hissing and spluttering. Special carbons for 
enclosed arc lamps, alternating and direct- 
current. ‘* Ship’’ carbons are made in Vienna 
and Nuremberg, and are so marked. 





Write for price list, also Catalogue of general 
Electrical Supplies. 





Everything Electrical. 


SCHIFF, JORDAN &CO., 
NEW YORK. 


Cable Address, ‘‘Shipjordan”’ 


New York. 





